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PRELIMINARY  STATEMENT 


The  data   on  which  the    following    summary  of   cereal  and    forage   crop  diseases 
is   based  were    obtained  from  four  principal  sources: 

1.  Collaborators   of   the   Plant  Disease    Survey   as   listed   on  the  preceding 
page. 

2.  Crop  disease   specialists   of  the   Bureau    of  Plant    Industry. 

3.  Miscellaneous   reports  and   records  obtained  by   the   Plant  Disease   Survey. 

4.  The    records   of    the    I919  cereal  disease   survey  conducted  by   the   Office 
of  Cereal  Investigations,    United   States   Department  of  Agriculture.      This   survey 
was  made   in  2o   states,    commencing  in  Alabama  and  Texas  May   12    and   13,,  and  ending 
in  northern  Idaho   September  4* 

The   following  table    shows    the    str  tes   where  surveys  were  conducted,    the 
time    of  the   work,    and  the   number   of  fields    visited   in   each   state: 


♦Plant  pathologist,    Office   of  Cereal  Investigations,    temporarily   trans- 
ferred to   "the   Plant  Disease   Survey,    Bureau   of  Plant   Industry. 


Table  1.  Number  of  fields  of  small  grain  inspected  by  men  engaged  in 
the  cereal  disease  survey,  1919'   Much  of  the  information  on  which  the  sum- 
maries in  the  following  pages  are  based  was  obtained  from  observations  in 
these  fields- 


State 

"-    Time   of  Survey 

Number  of  grain  fields   surveyed - 

Wheat 

Oats 

Barley 

Rye 

New   York 

Pennsylvania 

Maryland 

Virginia 

Kentucky 

Tennessee 

Georgia               ■ 

Alabama 

Texas                   : 

Oklahoma 

Arkansas             : 

Ohio                      ; 

Indiana  -            j 

Illinois            « 

Wisconsin          : 
Minnesota          : 
Iowa                   ■    : 
Missouri             : 
North   Dakota  '; 
Nebraska            ; 
Kansas                 : 
Montana               : 
Colorado             : 
Idaho                   : 
Washington        • 
California        : 

:    June   30rJuly  l8 
:    July  8-July   19 
r    June   11-July  12 
:    June   4- June   17 
•■  June    11-June   l8 
.    May  30- June    19 
May   14-May   28 
May   12-May    29 
May  13 -June  2 
June    3-June    10 
June   6- June  10     • 
June  lo-July  3 
June    lo- July   19 
June    l8- June   28   - 
July   11-July   21 
July  lGrAug.    5      : 
July  2-Aug.    19      ; 
June   27-July  18    : 
May  26- June  28      j 
Aug.   4- Aug.    8        : 
June  27-July  3      : 
June  12-June  25    • 
Aug.-  5- Aug.    12      : 
June  17-July  26    : 
July  9-Sept.    4     ; 
July  2-Aug.    30      : 
May    19-July   18      : 

':          138 
:           105 
:           164 

59 

:           163 

177 

39 

133 

200 

98 
12 

283 

59b 

92 

107 
520    ■ 
214 

5G2        ■ 

67      : 
114      : 

97      s 

1%      : 
283       : 

108l      : 

593       s 

:           113 
:           12-2 

4 

5 
:            14 

:            38  ■■ 
23 

s          113 
:          I76 

:    1 . 

:            26 
254 

31 
139  '   • 

280      -j 

78 

101        - 

11      : 

13      '• 
51      : 
60      : 
20      : 

94     : 

72      s 

109      : 

:               11 
:               1 1  ' 

:                   1 

:            •  •  1     •  ■ 

5 

:•       •         2 

:               21 

'     9 

t              10 
3&    • 

••     '51 
111 

•  30 

■  7      1 

■4       : 

3       : 

16        : 

22           ; 

32        : 

43        : 
298        : 

10 

:               b 

:    ■        -2 

6 
■5 

:■         -  1-6 

:                3 

l8 

:               3 
:               1 
:               1 

r               8 
28 

':            24 

:             I1-, 
•   •        128 

lb 

1 
1' 
'     1 

b 

United  States: 

May  12-Sept.    4      : 

6104       : 

1988      I 

730        : 

305 

WHEAT 


Bunt  caused  by 


LKevis  Kuhn  and  T.  tritici  (Bjerk.)  'Tint 


iwnt  occurred  about  as  extensively  during  1919  as  the  preceding  year 
out  losses  from  it  are  reported  as  being  somewhat  less  on  the  whole.   On  the 
accompanying  map  are  indicated  the  occurrence  and  estimated  .percentages  of 
reduction  in  yield  lr   the  states  where  losses  were  reported.   The  estimated 


losses  from  bunt   in  1919  ar©  summarised  in  bushels   in  Plant  disease   Bulletin, 
Supplement   12,    1920* 

It   is   to    be  noted   that,    in.  general,    the    average     estimated  percentages 
•of  loss  from   this   disease  were   comparatively  low.      However,    in  a  number   of 
states   very   high  percentages  of  bunt  were  reported  as  having   occurred   in   in- 
dividual  fields.      California   leads   with  93%  reported  from  one    field,    and 
Washington  is  a  close   second  with   over   80%  reported  in  one    field   and  an   even 
80%  in  another,    both   in  ".hitman' County.      The    following   list  gives   the   states 
in  the    order  of  highest  percentage-    of  bunt    reported  from  individual  fields- 
The    states   with   less    than  1$%  as  maximum  percentages  are   omitted. 


in  1919. 


Table  2.    Highest  percentages   of  'aunt   reported  from  individual   fields 


States               : 

Highest  % 
bunt  reported 

:               States             ; 

Highest  % 
bunt  reported 

California          : 

10.               : 

:             Iowa                   j 

28. 

"Washington 

80. 

:              Illinois-          ; 

24- 

Indiana                 ; 

76. 

:             Arkan  sas          : 

23- 

Idaho 

:                  66. 

:             Colorado 

22.5 

Georgia 

60.                 : 

Alabama 

20. 

Kan  sas 

50. 

:             Oklahoma 

20. 

Ohio 

50. 

:            New  York 

16". 

Ke  ntu  cky 

48. 

:            Minneso  ta 

15. 

Mi  s  s  ou  r  i 

:                    40.                : 

:            Tennessee 

15- 

Nebraska 

32- 

It  is  to  be  noted    that   three   of  the   four  highest  percentages  are   from 
the   far  west  where   soil   infestation  by  bunt    is   known  to   occur;    namely,    from 
California,    "Washington,   and   Idaho.      The   high  percentages   reported   from  Indiana, 
Georgia,    Kansas,    and   Ohio  would  seem  to  bear   out    the  known  fact  that  high  per- 
centages     of  bunt  can  result  without   soil    infestation;    namely,    when  very  smutty, 
susceptible,  untreated  seed    is  planted  under   conditions   favorable    for    the  de- 
velopment   of   this   disease.      Such  unusually  high   individual  percentages    of  loss 
so  widely  scattered  over    the    country   should    speak  volumes   to    the   individual 
farmer   in  emphasizing  to  him  personally   the   necessity  of  taking  all  feasible 
precautionary  measures   to  avoid,    so  far  as  possible,    any   such   losses    in  his 
own  fields   at  any  time    in   the   future. 

While  high   individual  losses  are  of  greatest,  interest  and   importance 
to   individual  farmers,   high  average  losses   are    of  greatest   importan-e   to   the 
nation  as  a  whole.     Fortunately   the  highest  average  percentages  of  loss   from 
bunt  in  1919  did  not  occur  uniformily  in  the   major  wheat  producing  states. 
However,    the  comparatively  low  average  percentages  of  loss   in  those  states 
aggregate  a  very  large  total. 

The  somewhat  lesser  amount  jf  bunt  in  1919  than   in   the  previous   year 
is  no  doubt  chargeable  to  at  least,  two  groups   of  causes-,      (l)  more   intelli- 
gent attention  to  the  use  of  cleaner  seed,   either  from  clean  seed  stocks   or 
by  use   of  suitable,  seed  treatments;     and   (2)   weather  conditions  just  preced- 
ing,   at,   and   immediately  following,   seeding   time. 


It    is  well  known   that.rhigh    soil   temperatures   during   the    early  seedling 
stage  tend  to  inhibit  bunt  infections.      Further,    it  was-  noted   in  Montana   by 
Jennison    that  "drought  tended  .to  hold  down  amount  of  infection."      In  Idaho 
Hungerford   and  "Jade  showed   experimentally  -that',1'  with  other  things   equal,    the 
amount  of  smut  tends  to  vary  inversely  with' •the   dryness    of  the  soil.   No  doubt 
the    rather   dry,    warm   spring   in'  the  spring  wheat  area   tended    to  keep  down  the 
amount  of  bunt  infection   there.      The.  rather  high  bunt   infections   in   indi- 
vidual  fields,,  reported  from  this  area,   may  possibly  be  attributed  to  unusual- 
ly early   sowing   or  to  some   other   local  condition  particularly  favorable   to 
bunt   development. 


Table  3*      Summary  of  cereal   disease  survey   data  on  the    occurrence   of 
bunt   in  wheat  varieties   in  "Washington  in  1919- 

a.    Ten  .or  more  fields   surveyed  of  each  variety. 


Total  No> 

_:    Total   No. : 

%  of 

Average  %   « 

Average  % 

Variety               :  : 

fields 

:      fields      : 

fields      ■ 

smut   in 

smut  in 

su  rveyed. 

:   smutted.    ■ 

smutted. 

smutted      : 

all  fields 

:                          j 

fields.       ■ 

surveyed  - 

Early  3a art                     • 

144 

7'V    32 . .', 

22.         : 

1-3        : 

'& 

Fortyfold                          : 

'        147  ' 

■:,         122     •  - 

83>- 

3-37     ' 

2.8 

Jenkins'    Club                : 

.     40-  . 

■v.  :    29  , : . 

-       7.3.; 

:            4.06 

2-3 

Jones'    Fife                     ■ 

92 

80 . . 

07. 

3*24     : 

2.8 

Little  Club                     ■ 

19 

:             12   ■ 

•       63.. 

1.6 

1. 

Marquis 

93 

6 

6. 

4-3      ■ 

.27 

Pacific   31ue  Stem 

'      145 

:         .    30.     ' 

•   ■       21- ■ 

:            I.43      s 

.29 

Red  Chaff 

:          21 

:             '  9 

:        :43v     " 

:          ■  A.  7 

2. 

Red  Russian 

:          8b 

76     - 

88,-' 

1    .     9-1      • 

.    8. 

Turkey  Red 

:          80 

57- 

71- ■ 

:          86.    ■„ 

>          1*3      ' 

.  -94 

"fash. Hybrid  No.    63 

:     •     29 

25. 

7.08 

6.1 

"."ash  .Hybrid  No.   123 

:          21    • 

a7 

1-  .  81. 

:             4-23 

3-4 

Wa  sh  -  Hy  b  r  i  d  N  0 .   1 28 

:  ...    80 

:       .     76 

::-     95-      • 

:             5-2 

:             ZL-  9 

''/ash. Hybrid  No.    143 

:   :     '47 

35 

:       -.74.        - 

:            8.6 

6.4 

b.      Fewer    than,  ten  fields   surveyed  of  each  variety 


California   Gem 

..■    ,4    ..: 

. 

'■■  4      I 

Coppie                                : 

2 

: 

2         : 

Dicklow 

8 

: 

2 

Kinney 

.  i« 

« 

,      ..1 

Red  Allen 

•     ■  •  5w • 

-•j 

,..Q       - 

Red  .Fife 

:             1 

•  .:   • 

1    ■ 

Triplet 

••■:■§..•: 

. ,  .5. 

'4,  ' 

:''hite  Australian 

:             1 

■  '•  , 

1   . 

,1.00. 

ioo. 

25. 

100. 

0. 

100. 

...8p. 

100.. 


.1- 

1. 

t 

t 


Table  4.      Summary   of  cereal  -disease   survey  data   on  the   occurrence    of 
bunt  in  wheat  varieties   in  Whitman  County,    Washington,    in  1919. 

a.      Five   or  more    fields   surveyed  of  each  variety. 


Variety 


Portyfold 

Jenkins'    Club 

Jones'    Fife 

Little   Club 

Marquis 

Pacific   Blue   Stem 

Red  Chaff 

Red  Russian 

Turkey  Red 

Wash. Hybrid  Ho.    12 3 

"/ash. Hybrid  Ho.    12o 

"'ash. Hybrid  Ho.    143 


Total    No. 

fields 
su  rveved. 


33 

9 
b~ 

15 
04 
25 
20 


14 

7 
12 


Total   No, 

fields 
smutted. 


79 

4 

5 

11 

4 

7 
10 

65 

5 
10 

7 
11 


% 


of 
fields 

smutted 


95 

n 
1 

28 

45 

83 

71 
100 

91 


Average  % 

smut  in 
smutted 
f  i  el  ds  - 


3.6 

3-7 
0.9 
1*3 

6.4 

1.4 

4-3 

9.4 
t 

.5 

5- 
3-5 


Average  % 
smut  in 

all    fields 
surveyed. 


3- 
1. 


5-7 


1. 


2 

9 
t 

5. 

3- 


■4 

•4 
.1 
.1 

■4 


0.      Fewer   than  five   fields   surveyed   of  each  variety. 


California 
C  oppie 

Early  Eaart 

Kinney 

Tr  iple  t 


Jem 


1. 

1. 

2. 

c,  * 

0. 

0. 

t                : 

t 

0. 

3. 

Clearly,    seed   treatments  were   practiced  more   extensivel"   than  the 
preceding   year  ant  this   of  course  had    its   share   in   reducing    the  amount    of 
bunt.      Of  the  6104  wheat  fields   inspected   by  the   cereal   disease   survey  men 
in  the   2d   states   visited,    2220,    or  36%  were  found   to   have   been  sown  with 
treated  seed.      These  data,    together  with   the    results,    are   summarized   in 
Table   5  presented  and   discussed  later. 

Information   on  varietal   resistanceto   bunt,   while   fragmentary,    is 
rather  promising.      Melchers    reports   that  Heald   is   finding    Kanred  somewhat 
resistant  to   bunt   in  Washington-      Certain  promising    selections   are  also 
being   developed  at  the   Washington  Agricultural   Experiment  Station. 

as   to   field  evidence,    bearing   on  disease   resistant  tendencies,    it  is 
at   once   evident  that  data  gathered   in   the  state  of  Washington  are   of  most 
value   because   of   the    extensive   soil   infestation  by  bunt  that  occurs,  in   that 
state.      This    is  especially   true   for   such  counties   as   "hitman  County,    "ashing- 
ton,   where  wheat  raising    is  unusually   important  and  soil   infestation   is   rather 


Pig.    1.      Relative  percentages    of  fields    of   different  wheat  varieties 
smutted  in  Whitman  County,   Washington  in  1^19 ►      Data   from  five  or  more   fields 
of  each  variety  covered  by  Sereal  disease   survey.      See   Table  4* 


"'.'ash-  'HyL..   No. 
.Red    Russi  sj~ 
Fortyfold 
Wash*   Hyb.   Mo. 
Jones   Fife 
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Fig.    2.      Relative  percentages   of  fields   of  different  wheat  varieties 
smutted   in    Washington   in  1'3 19 .      Data   from  ten   or  more    fields   of  each  variety 
covered  by  cereal  disease   survey.      See  Table   2. 


Wash.    Hyb.    No. 
Red  Russian' 
J  ores   Fife 
wash.   Hyb.    No. 
Fortyfold 
Wash.    Hyb-    Ns. 
Wash,    Hyb.  'Mo. 
Jerkins   31ub 
Turkey  Red 

Little-Club 
Red  Chn  f'f 

Early  5* art. 

-Pac-    Blue.  Stem 

M?  rquis 


128 
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general-  Qn   account  of  these  conditions  the  cereal  disease  survey  data  from 
Washington  have  been  bone  over  especially  from  this  point  of  view,  and  the 
summaries  indicate  that  certain  wheat  varieties  tend  to  show  some  degree  of 
resistance  to  hunt,  at  least  they  were  found  less  constantly  smutted  than 
certain  other  varieties. 

These  data  are  summarized  in  Tables  3-4  and  Figures  1-2.  The  data 
from  Whitman  County,  while  included  in  the  state  summaries,  are  also  sum- 
marized separately  for  reasons  stated  above. 

While  it  is  conceded,  in  general,  th  t  data  of  this  sort,  for  n  number 
of  reasons,   re  by  no  means  as  reli  ble  s  those  from  carefully  "ondu-ted  ex- 
periment--. 1  tests,  yet  it  may  not  be  without  significance  that  the  s~me  varie- 
ties appear  at  each  of  the  two  corresponding  ends  of  the  two  gr'phs.   That  is, 
fields  of  Washington  Hybrid  No.  128  - nd  Red  Russian  were  found  most  constantly 
smutted  and  fields  of  Pacific  31ue  Stem  s.nd  Marquis  were  found  least  .constantly 
smutted.   It  should  be  added  also  that  practically  all  of  the  ount  in  "arquis 
was  found  in  two  fields  in  ".hitman  Countv  where  \i*j^%   and  8. If.  respectively  were 
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0.4 

0 
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0 
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0.3 

Virginia                      : 

59           i 

54      '■ 
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0.2 
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t 
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0.6 
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6. 
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Marquis    found   smutted   out  of  the    total  of  53  inspected   in  the   statu-      Further, 
the   two  fields   showing  8o% 'bun  t/-  previously  referred   to,    were   in  both  cases- 
Red  Russian.      A  number   of  high  percentages    of    cunt  were  also  found   in  Washing- 
ton Hybrid  No.   128,    Washington  Hybrid  No.    143,    Jones   Fife,    Turkey  Red,    and 
less    nommonDy   in  other   varieties.    ■ 

Similar  data  from  other  states  apparently  do  not  show'  outstanding  con- 
stancy, either  in  the  frequency  with,  which  the-  different  varieties;  were  found 
smutted,  or  in  the  percentages  of  hunt  when  smutted.  This  is  as  might  be  ex- 
pected, since  in  other  states  than  Washington  soil'  infestation  by  bunt- is  ab- 
sent or  less  common  and  hence,  as  a  result  there  is  no  ^onstan-y  in  exposure 
to  infection.  However,  the  summarized  data  a-re  suggestive  from  a  number  of 
points    of  view  and  are   therefore  given   in   the    accompanying  tables. 

One   rather   outstanding   question  suggested'  by   the   data    is   as   to  why  Mar- 
quis is   smutted  more   commonly   in  most    of   the  central  and  eastern  states   than 
in  Washington.      The  data  are  not  at  hand  as    to   whether   or  not   this   variety, 
when  found  smutted   in  Washington  and  elsewhere,    was  attacked  by  the  same   spe- 
cies   of  smut.      If  they  were   they  might  throw  some   light   on   the  question.      It 
is   conceivable   that  different  varieties    of  wh.  eat  may  vary  in    their  relative   sus 
ceptibility   to   the   two   species    of  Tilletia  which   cause   bunt. 

As   to  the   control  of  bunt  by  seed-  treatment,    the    results    reported  are 
satisfactory   in   that   they  show   practicability  and   efficiency,    especially  .where 
properly  carried   out,    except   in   the   far    west  where    soil    infestation   occurs. 
Data    bearing   on  this   phase  gathered  by  the   cereal  disease    survey  men  are   sum- 
marized in  Table   5. 

It   is   to  be  noted   that  almost  :pe'rfect  .control    resulted  very  generally 
except  in   Idaho,    Washington,    and   California,    which   latter   is   explainable  by 
the   fact   that  soil    infestation   occurs    in  those   states. 

In  general,    some  form  of   th e  wet  formaldehyde  method,    dilution  1  pint 
to  30  or  40  gallons,    was  most  commonly  used   in  the    central  and   eastern  states, 
while   some    form  of  the   copper  sulphate  method  usually  proved  most  satisfactory 
in   the   far  west  where   soil   infestation  occurs. 

As   to  the   extent   of  seed  treatment  of  wheat,    collaborators   were  request- 
ed to  estimate  the   percentage   of  farmers   in   their    states  who  disinfect  seed 
wheat   for  the  prevention  of  bunt.      The   following   reports  were    received: 

Virginia;    "This   varies  greatly   in  different  counties   according   to   the 

activities    of  the   county  agents.      About  10$  treat   for   bunt.      Bluestone 
is  more   generally  used   than   formaldehyde."     Fromme. 

West  Virginia:    "There   are   a  very   fair  number    of  farmers,    possibly  10%, 
who   treat  wheat  for   bunt."      Giddings. 

Tennessee:    "Five   per   cent."      Essary. 

South  Carolina:    "Thirty  five   per   cent."      Seal. 

Louisiana-,    "Practically  none."      Edgerton. 

_nrkensaa:     "About  85%  of  the    farmers    treated  their   wheat  for  bunt   in    the 
fall  of  i^lS,    and  the  losses    this  year  were   greatly   reduced.      Fewer 
treated  their  grain   in  lcJl%    and  an   increase   of  bunt  may  be   exper-ted 
for  next  year    since    there  were  some    bunt-infected  fields    in  most   local- 
ities.     About  half  of  the   farmers  use  bluestone   ana  half  1-ZO  formal- 
dehyde."  Elliott. 


Ohio;    r  rh ir  ty    0.3 r  c en t .  "    S e lby - 

Michigan  :    "Probably   10%."    Coons   and   Bessey. 

Minnesota:    "Nineteen  per   cent    of   fields   visited."   Bisby. 

Missouri:  '"I  judge   that  one   of  3-5  farmers  treats  wheat  for  bunt."  Maneval, 

Kansas-.    "Not    over  1%  of   the   farm,  rs   planting   wheat  treated   for  bunt." 
Melehers. 

Colorado;    "Appro ximately  2Jv   of  the   farmers   treat  wheat  for  bunt."    Leach. 

Nevada ■    "Twenty-five   percent."    Lantz. 

Tdflho^    "Seed   treatment  for  bunt,  almost  universal.      Copper   sulphate  common 
agent."      Hungerford. 

Washington:    "Ninty-nin,.-,  p..  r  cent."   Heald  ana  Dana. 

California;    "IJinty-f  ive   per   cent  or   over."    Smith. 

A  special  que&ti onnaire   was    sent   to  all  collaborators   asking   for  data 
on   results   with   the  so-called  "dry"    formaldehyde  method   on  wheat.      Replies 
were   received    as    follows; 

Virginia ;    "Considerable  seed  injury  reported,   due   ir  all  cases   investi- 
gated to  failure  to  follow   directions.      The  most  common   caus-   of 
trouble   came   from  holding  grain   too   Ion.;-  bufore   planting."   Fromrw  . 

Arkansas ;      "Dry  formaldehyde   failed  to  control   bunt  completely  and   re- 
duced the  germination  to  2-fc   on  the  test  made   by  the   Plant  Pathology 
Department.      The   dry  treated       olat  gave   2%  bunt  against  £3%  ^n  the 
check  plat."      Elliott. 

Ohio:    "Unfavorable  on  wheat."    Selby. 

i/iichigan:    "Satisfactory  on  wheat."    Coons. 

Kansas:    "The   dry  formaldehyde   method   is   not  advisable   for  hard  -.inter 
wheat,    since   in   the  preliminary  experiments,   it  did  not   control   the 
bunt  and   in  all   eases   where    the  wheat  was  kept   in  storage    for   any 
length   of  time,    serious   injury  resulted."   Melchers. 

Colorado;      "The  dry     formaldehyde  treatment  (pint  to  pint)  was   ineffect- 
ive  in  the    control   of  bunt.      Twenty-eight  per  6eht   of  bunt  was  develop- 
ed  in   the  plats   treated  by  the   dry  method  while  the  standard  sprink- 
ling  method   (I-40)   gave   100%  control."      Leach. 

Idaho-.    "Dry  formaldehyde  method   was  used   for  wheat  again    this   year   in 
treating   for  bunt.      The   results  were  not  satisfactory.      Two  lots   of 
wheat   were  used  which  gave  '$Ofe  and   52$  respectively   in   the   checks. 
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The   dry  method  with   no   covering  afterwards   gave  28%  and  30%  respective- 
ly.     The   same  covered   five  hours   gave   10L7c  and  13%  respectively.      The 
same   covered  twenty  four  hours   gave   Q%  and  lQ%  respectively.      Copper 
sulphate,    one   pound   to  five    gallons   of  water    dipped  for   ten  minutes 
gave- only   a   trace    in  any  case   whether   dipped   in  lime   after  or  not, 
and  the   1-/10  formaldehyde   dip  method   gave  a    smut-free   crop  in   each  case 
Hungerford. 


k 


/r 

'A 


/ 


2 


/ 


A 


t  -   trace 


1919, 


Pig.    3»      Estimated,  percentage   reduction   in   yield  from  bunt   of  wheat, 


Loose   smut  caused  by  Ustilagq   tri  ti  ci  (Pers.)    Rostr. 

The   occurrence   of  loose   smut  of  wheat   daring'  1^19   wns   practically   co- 
extensive with    the    wheat  crop   2nd   occasioned. marked   losses    in  a   number    of 
states.      In  other   states   the   losses   it   caused   were   negligible.      In  general, 
the   disease  seems   to  have    been  'somewhat  more  severe   than  in   1918. 

On   the   accompanying  map  are    indicated   the   occurrence    and   estimated  per- 
centages   of  reduction   in  yield   in   the   states   where   losses   were    reported.       It 
is   to  be  noted   that   the  highest  average  percentages    of   loss    occurred    in   the 
South  Atlantic   states,    especially   West  "Virginia,    Virginia,    and  North  and  South 
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Carolina.      In  Maryland,    Georgia,    Kareas,    Oklahoma,    Arkansas,    Mississippi, 
Indiana,    Ohio,    and  Pennsylvania    the  percentages    af  loss  were   considerable; 
namely;    2-3*5%'      The    estimated   losses  from   loose  smut   in   1919   are   summarized 
in  bushels   in  Plant  Disease   Bulletin,    Supplement   12,    1920. 


Pig.   4. 
wheat,    1919. 


Estimated   percentage   reduction   in  yield  from  loose    smut   of 


In  a  number   of  states   rather   unusually  high  percentages   of  loase  smut 
were   noted  in    individual   cases   as   follows:      Ohio  -  34;    Indiana   -  3^;    Maryland, 
Illinois,    and  Texas   -  each  20.      The  accompanying   table  and  diagram  represent 
the  ;  verge  percentages    of  loss   for    each   state  and  the   highest  percentages 
as   far   as   reported  from  any  one    field.      It  will    be  noted    that  with  but   few 
exceptions   the    states  where   the   highest  percentages  were   reported  are   not 
those  with  the  highest  average  percentages    of  loss.      This  would  seem  to    in- 
dicate   that,    from  the   standpoint   of  the   individual   farmer,    this   disease    jus- 
tifies being   watched   and   fought    in    the   above  named   states   fully  as   aggressive- 
ly,   if  not  more  so,    than   in   the  states  where   the   average  percentages    of  loss 
for  the    states  are  uniformly  higher. 

On   the  other  hand,    there   is   another    factor   to  consider.      Fromme  has 
shown   that   in  Virgini     with  uniformily   infected   seed   the  percentages    of  loose 
smut   in   the    crop  tends   to  vary   inversely  with  the   fertility   of   the   soil.    This 
may   not  be  without   significance    in   explaining   the  high  average  percentages   01 
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TSble  6-    Losses   from  Loose  Smut   of     Wheat.-  Y)IC).    Table  and  diagram 
showing:  ,.   ""•'• 

(1)  the  average  estirrated  percentage    of  loss    in  each   state. 

(2)  the  highest  percentage    of  loss   reported  from  any   one   field; 
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the  South  Atlantic  states.   On  this  basis  the  occasionally  high  percentage  in 
the  newer  states  might  be  chargeable  to  unusually  heavily  infected  seel,  and 
possibly  to  other  unknown  factors. 

No  differences  as  to  varietal  susceptibility  were  noted. 

As  for  control  measures,  the  modified  hot  water  method  is  reported  ef- 
ficient but  it  is  practiced  only  to  a  very  limited  extent.   The  cereal  disease 
survey  men  reported  having  seen  wheat  fields  only  in  Maryland,  Tennessee,  and 
In  liana  where  the  see  I  had  been  treated  by  the  modified  hot  water  method.   In 
Indiana  forty-five  fields  were  thus  note1,  in  Tennessee  two,  ani  Maryland  one. 

Reports  from  collaborators  also  indicated  very  limited  use  of  the  moli- 
fieu  hot  water  method  of  seed  treatment. 

In  ,7est  Virginia  Giddings  reported  as  follows:   "So  far  as  I  know  there 
was  never  any  attempt  to  use  the  hot  water  treatment  until  this  year.   I  be- 
lieve that  the  treatments  this  year  by  six  farmers,  or  rather  by  our  depart- 
ment at  six  farms,  were  very  successful." 

In  Ohio  Selby  estimated  that  5%  of  farmers  made  use  of  this  method. 

In  Arkansas  Elliott  reported  as  follows:  "So  far  as  I  know  the  hot 
water  treatment  is  not  used  by  any  of  the  farmers.   The  Plant  Pathology  Depart- 
ment freed  the  wheat  varieties  on  the  Experiment  Station  from  loose  smut  by 
this  method." 

In  Iiaho  Hungerford  stated,  that  "Very  few  use  hot  water  treatment.  "e 
are  planning  a  campaign  for  hot  water  treatment  for  seed  stock  next  year." 

In  Indiana  this  method,  together  with  the  use  of  seed  plots,  has  been 
rather  extensively  tested  by  the  Experiment  Station  in  cooperation  with  the 
Office  of  Cereal  Investigations  and  found  practicable.   Special  equipment  for 
central  treating  stations  has  been  devised  and  put  into  use  with  satisfactory 
results . 

On  the  whole  it  seems  clear  that  the  modified  hot  water  method,  care- 
fully done,  together  with  the  use  of  seed  plots,  offers  a  practicable  means 
of  controlling  this  disease. 

Flag  smut  caused  by  Urocystis  tritici  Koern. 

Flag  smut  of  wheat,  previously  known  only  from  India,  Eastern  Asia, 
and  Australia,  was  found  for  the  first  time  in  the  United  States,  in  Madison 
County,  Illinois,  May  5,  1919,  as  related  in  U.  S.  D.  A.  Farmers'  Bulletin 
IO63  and  Plant  Disease  Bulletin  3:d3,  1919.   hile  search  was  made  for  this 
disease  in  all  of  the  principal  wheat  growing  states  by  collaborators,  cereal 
disease  survey  men,  and  others,  it  was  not  found  at  any  other  point  except 
in  Madison  County,  Illinois.   Altogether  the  disease  was  found  on  twenty 
farms  in  the  western  half  of  Madison  County.   The  accompanying  table  gives 
the  different  wheat  varieties  found  attacked  by  flag  smut  and  the  number  of 
fields  of  each. 

In  each  of  these  fields  comparatively  low  percentages  of  infection  _ 
were  found;  namely,  from  a  trace  up  to  about  2%.      As  high  as  %   was  found  in 
limited  areas  of  one  field. 

No  evidence  has  as  yet  been  adduced  as  to  when  or  how  the  disease  was 
introduced  into  this  county.   Attempts  were  made  with  this  in  view  but  no 
definite  information  was  forthcoming  except  that  in  a  few  cases  farmers  re- 
member distinctly  of  having  seen  the  flag  smut  of  wheat  in  their  fields  the 
preceding  year.   Indications  are  that  the  disease  has  been  in  Madison  County, 
Illinois  for  a  few  years  at  least. 
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Table   7.      Varieties  of, wheat   infected   with  flag  srrut   in  Madison  County, 
Illinois,    in   1919. 


Name   of  variety 


Oolde.n  Straw 
Jones   Fife 

Red  Cross    (Salzer's   Prize 
Taker  )  ' 

Red  May 
Red  Wave 


Number    of  fields   infested. 


2 
3 

11 

8 
2 


•  With   a  view  of    checking   the  disease   the  grain   from   affected   fields   was 
given  a  double    strength   f orrnaldehyde   "dry*1    treatment   after    beirg    threshed, 
and'not  used   for    seed   purposes.    •  This  work   was   carried   out   by  the   Illinois 
State   authorities    in  cooperation  with  the   Office    of  Cereal    Investigations. 


The   so-called  .take-all   or   f.oot  rot  (cause   not   definitely  determined). 

A  disease   of  wheat  tentatively    called   take-all,    also  called   foot-rot, 
was  discovered   in   Illinois   and    Indiana   as  relate!  in  Plant   Disease    Bulletin 
3:43-4&>    1919  >    arP    in  U.S.    Department   of  Agriculture   Farmers  '    Bulletin  IO63. 
What   is  possibly  the   same   disease  was   also  reported  by   Leach   from  Colorado 
in  a   field  near  Denver,    June  2.      Somewhat   similar   troubles,    although  apparent- 
ly somewhat  different,    have    been  found   in  'Washington   and  Virginia.      Search   in 
other  wheat  producing   states   for   similar    troubles  was   made   by    collaborators 
and  cereal  disease    survey  men,    but  with  negative    results. 

While   the   losses   from  the   disease    were   heavy   in   individual   cases,    on 
the  whole   they  were    rather   slight.      In  most  of   the    infested  fields    the  affect- 
ed areas   were   comparatively  small,    while    in   others'  as   high  as    from  ^0  to   75% 
of   the    acreage  was    affected.      A  few  very  bad   fields   were   plowed  up  and  plant- 
ed to  other   crops   ana  more   v.ou  Id  have :  been  had    it  hot   been  for    the  very  wet 
spring   season,    especially  in  southern   Illinois.      The  worst  affected   fields 
that  were  left   recovered    considerably  and  certain    of   them  yielded  about  9 
bushels   per    acre.      However,    the  normal   yields    should  nave    been  30  to  40  bushels 
per  acre .  .  •  .  . 

In   Illinois   and   Indiana    the    disease   occurred  almost  entirely   in   one 
variety  of  wheat,    namely)    that   known   as'Red  Cross,      In  southern'  Illinois    this 
variety  goes  most   commonly   under   the  name   of  Salzer's   Prize   Taker.      One   field 
of  Pultz  wheat,    one    of  Red   Chaff  ,wh  cat,-  a  nd  one  of  White  Claws- on'  were  found 
affected. 

Attempts  were  made  to  learn  how  long  the  disease  had  occurred  in  these 
infested  sections,  and  from  what, source  or  sources  it  had  been'  introduced,  but 
very  little  definite  information  has  as  yet  been  forthcoming.  In  a  few  cases 
it  was  definitely .  reported  by  farmers,  that  they  had  seen  the  disease  the  pre- 
ceding  year.  ,  ..  .  ........ 

On  the  whole,    whatever    the  causes    of  the    disease  may  prove   to  be,    it 
seems   fairly  clear   that   the   combination .  of   conditions   brought  about   by  the 
unusually  mild  preceding  winter  probably   favored  the  -development   of  the   trouble 
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On  account   of   the   threatened  severity  of  the   disease,    precautionary 
measures   were  taken  in   Illinois   ana   Indiana  with  a   view  of  checking    its   spread. 
The   grain   from  infested   fields  was    given  a  double   strength    formald^  hyde    "dry" 
'•roatment   after   beinc    thresned,    and   not  used   for   seed  purposes.      This  work  was 
carried   out   by   state  authorities    in  cooperation  with   the   Office    of  Cereal    In- 
vestigations.     Precautijns  were   also   taken  to  prevent  the   straw   from  infested 
lields   from  becoming  a    source   of    further   infection.      It  was   either    burned    or 
used    in  paper  mills.      Threshing   machines   were   also    disinfected  after   thresh- 
ing the  grain   from   infested   fields.      The    infested   fields   were   to  be  used   for 
ether  crops    than  wheat,    barley,    and    rye  for    a   term  of  years  until   it  should 
be  found   by   investigations  to  be  safe   to   replant  to  wheat,      Later,    oy  special 
rulin6,    the  planting   of   oats    on    infested   land  was   allowed  with   the  understand- 

ng    that   if   the  disease   should  develop  in  the  crop  the  grain  would   be  disin- 
fected and   the    straw   burned   or   otherwise   handled  so  as   to  preclude    the   possi- 
bility  of   spreading   the    disease. 


Stem  rust   caused  by  Puccinia  graminis   Pers. 

Stem    rust  of  wheat  may  be   said  to    have   been  epidemic  during   1919'      Its 
attacks  were  very  severe   in  a  number    of  important  wheat  states,    especially  in 
the   Upper  Mississippi   Valley*      The   disease   started   rather   early   in  this  region 
and,    favored    by  the  weather,    spread  rapidly,    involving  the    northern  portion  of 
the  winter   wheat  states    and    the   entire  spring  wheat   area    in  an  outbreak   such 
as   had  not  been   experienced   since   the    epidemic    of  I9l6.      The  accompanying   map 
shows   the  distribution  of   losses  by  states  and   estirated  percentages    of   reduc- 
tion  in  yield   for  stem    rust   in  191Q.      The   complete  data   on  losses   are  given  in 
tabular  form  in  Plant  Disease  Bulletin,    Supplement  12,    1920. 

The    following   report   from  North  Dakota   by  Professor    Eolley    is    of  espe- 
nifll    int   rr.st. 

"Stem  rust    (Pu^inia   graminis )   was   very  destructive   throughout 
the   eastern  portion   of  the    state   from  the   Red   River   Valley   to   the 
Missouri   and   came    in  the   form  of  general   epidemic   infection.      It 
could  not    oe   looked  upon,   as    in  some  years,   as   due   to  a    local   infec- 
tion  but   swept  over  the   border  uniformily  along   the   entire   eastern 
and   southern  front.      The   first   date   of    infection   on   bushes   of  bar- 
berry was   located  at  7,'alcott,    Richland   County,    April   2oth.      The   first 
infectijn    on   wheat   itself   in   the    red  stage    is    recorded   for   the   region 
of  pargo   on  date   of  June   23rd  and  quite  generally  distributed   June 
25th. 

''The   destruction  wrought  by    rust  this   year  was   even  more   severe 
and  extended   than   in   foe  great   rust  epidemic  year   of   191b.  ■  Associat- 
ed  as    it  was   with  peculiar  weather    conditions   giving     a   good   infection 
period   just  at   the    right  time,    followed  by   intense   drought  and   hot 
winds    just  after  the   out-oreak   of   the    rust,    a    reduction    of  yield 
which   is   enormous  was    brought  about.      The   wheat  rust  and    scab  alone 
under    these    conditions    resulted   in   from  probably  40  to  bJfo  of  the 
possible    normal   crop.      In   this   connection    it  must  be    remembered   that 
the   entire  aamage   done   cannot   be  assigned   to  any    one   cause.      Rust 
should  not   be  given   credit   for   the  entire  destruction   for  we   have 
long   since   learned   that  a  heavy   infection   of    rust   and  a   heavy  break- 
ing  out  of  stem  rust  can   occur  without   shrivelling,    if  weather 
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conditions  are   correct  and  no  other  imperfect   fungi  are  attacking. 
However,    scab  and  other   imperfect  fungi  develop  profusely  under 
essentially  the   same  conditions   which   facilitate    the  development   of 
rust,      When   the    stem  is  mutilated   or   injured   by  the   rust  pustules, 
fusarial  fungi   and   other    stem  parasitic  and  saprophytic  forms    readi- 
ly  destroy   the    straw   structure." 

The   greatest  losses    occo  rred   in  the    barberry  eradication  area.'    This 
is   at    least  partly   chargeable  to   the    fact   that  the   barberries  were   not   all 
out.      Severe  attacks    of  the   rust  also  occurred   in     "est  Virginia    in  many  sec- 
tions  of  which    state   numerous    barberries  were  found   along  fences   and   roadsides 
graving  wild'.      This  was  especially   true   in  Monroe  County. 


1919. 


Pig.    >    Estinated   percentage   reduction  in  yield   from -stem   rust   of  wheat, 


While   the    barberry   eradication  campaign   was   pressed  vigorously   in  most 
states   of   the   barberry   eradication  area,    numerous   infected   barberries,    both  cul- 
tivated and  escaped,    were   found  widely   scattered    in  a   number  of  states.      As    in 
the   preceding  year,    a   number    of  Cases    were   noted,    especially   in   the   northern 
states,  ^  where  infected  barberries   '/ere  clearly   the  centers    of    Infection   from 
which  the  rust  had  started   in   the    spring.      In  a    limited  number   of  cases   early 
infections,    especially  on  certain  grasses,    and    later   on  wheat   or   other  grains', 
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were  noted  at   considerable  distances    from    infected     >arberriesi      This   seems  to 
indicate   that,   under  the    renditions    of    the   unusually  mild   preceding  winter 
there  may   have  been  at   least  a  certain   amount    rf    overwintering   on   grasses   even 
as   far  north   as  Wisoonsin.      This,    especially   in    the  northern  states,    is    in 
rather  sharp  contrast  with    Indications  the   preceding   season  which   was   preceded 
by  a   rather  severe   winter.      At  that  time,    there  was   scarcely  any 'indication   of 
overwintering   on    grasses,   especially  in    tlie   north.      The  Office    of  Cereal   In- 
vestigations   '-ontinued  their   special   study  of    this   phase   of  the   problem   in  1919 
and   the  detailed    results  will    be    summarized  by  that   Office  and    published  la  t<  r. 

The  barberry  clearlv  seems    to    be    the  most  important   source   of   early 
spring    infections,   at    least   in    the    spring    wheat   states.      Especially  is    it  a 
factor  in  starting  the    rust   early  and   it   is    these  early   infections   that,  may 
play  a   very  important  part  in   initiating  epidemics.   ■ 

As   to   rust   resistant  -varieties    cf   wheat,    Kanred  selections   are  reported 
as    showing   resistance    in   Kansas    and   Oklahoma,    and    Acme  and  North  Dakota   D  5  are 
similarly  reoorted  from  North    and   South  Dakota,    and  Mindum,    a   durum  wheat,    is 
practically   immune   in  Minnesota.      Regarding    the   resistance    of  this  variety, 
B.   o-    Stakrnan  reported: 

"Mr.    P.    J.    Olson,    who   was   formerly   in.  the  Agronomy  Department 
of  the    University  and  is   now  operating  a    farm  at  Grafton,    Minnesota, 
said    that  his   Marquis    yielded    less    than  half  a    crop  and  was  very   se- 
verely rusted.      He    had  a    few   acres    of  Mindum  growing  along    side   tie 
Marquis    and    it   was   scarcely  possible   to   find  a   trace    in    the  field. 
The  yield   was   between  20  and   25  bushels    oer  acre.      It   had  escaped 
rust  damage   entirely." 

A   special  questionnaire    "as   sent   to    collaborators  asking    aboot  progress 
made    in  barberry   eradication  and   results.      Replies  were    received   as   follows: 

Virginia;      "None  undertaken."    promme. 

West  Virginia-.    "There  has    been  practically   no  effort    to   eradicate   the 
barberry."      Giddings. 

Tennessee:    "The    common  barberry   is    not    native    in   Tennessee. 

effort  has    been    made   to  eradicate  the  few   hedges    in   the    state. 
There  is  no   evidence   that  the   barberry   is   a    factor   in    the   wheat 
stem    rust   situation  in   this   part   of  the  country."   Essary. 

Arkansas:    "No   barberries    in  this   state   that   I   know    of."      Elliott. 

Ohio:    "York   not  done  through    this  office   during  1919,    tut  results 
reported   by  Prof.    '".    G.    Stover   quite   satisfactory.      Puling   en- 
tered December  20,    through   formal   notice   of  hearing   by  Secretary 
Board   of  Agriculture,    requiring    removal    of  all    forms   of  Ber^eris 
vulgaris   and   varieties,    from  nursery  plantations    in   Ohio."    Selby- 

Michigan:      "The  following  statistics   from   toe  Barberry  Campaign   re- 
veal'an  almost  unbelievable    number    of   barberries   which  have    beer 
found  by   federal   field   agents  vorkin  .  in  cooperation  with   the 
college.      It   is   noteworthy  that  at   least   fifteen   areas  where   the 
barberries   had   escanei   to  woods  and  waste   lands   have    been  found- 


18 


The  barberry  menace  has   been  attacked  not  a   bit  too  soon-      The 
figures  are  as   follows:    • 

New   Barberry   Location  for  1919   -    (Up  to   Sept.    1.) 

No.    of  counties   surveyed 51 

No.    of  locations    in   towns   ^nd  c  ities 656 

No.    of  locations   in    -ountryaocut    residences 5°1 

No.    of  locations    in  fields,    woods,   and   roadsides 02 

Tota  1  locations    found ■ 13-9 

In  terms    of   bashes    found: 

No.    of  bashes   found   in   tavns  and    cities 4301 

Of  these,    the.  following  were   infected  with   black 

stern  rust   of  grains 3174 

No.    of   bashes   found  in   country  about  residences 7549 

Of  these,    the   following    were    infected  with   black 

stem   rust   of  grains 5^76 

No.    of   tu shes    fbu nd  wild "5290 

Total  busbe s   found 15139" 

Minnesota:    "55>441  Dushes   of  common  barberry  were   located    in  70 
counties;    of    these  35»7^$   bushes   carried  rust  infections. 
13,9l3   bashes  were   located  in  towns;    41,523  bushes   were   located 
on  32G   farms   in   53   counties.      Of   -these   36,683  bushes   were   grow- 
ing wild   in   25  counties.      50*541   bashes  have    been  completely 
removed  -  4*5^0   remain  to   be   destroyed.      These  will   be   removed 
before   the    infection  period   next   year."    Bisby. 

Missouri:    "No   eradication  work  on  barberry  has    been  done   in  this 
state.      The  barberry    seems  to   be    rather  unimportant  as    far  as 
stem  rust   is    concerned."    Maneval. 

Kansas :_  "Kansas  has  not   entered    the    barberry  eradication   campaign.'' 
Melchers. 

Colorado;    "The    final   figures   from  the  campaign  against  the  common 
barberry    in  Colorado   during  the   year   1919   show  that   there  were 
approximately   17,677  of  these   bushes    in  the    state.      The   scouts 
inspected    the  properties    of   nearly   every  town   in  the    state.    A 
large  percentage    of   the  rural   districts   were  also   scouted   by 
means   of  automobiles.      The  17,677  bushes    found  were   located   on 
1,532   properties.      Each    of  these  properties   were   revisited   to 
make    sure   that  the   bushes  were    removed:      The    educational   phase 
of    the  program  was  pushed   with  especial  emphasis.      The   workers 
did   all    that   they   could   to    inform  the  public   of   this  pest  and 
how   it  worked.       Talks   were    given  in  nearly  every   grade    in    every 
school    in  the   state,    in  town  halls   ani    in  public  gatherings   of 
all  kinds.      Newspaper   articles  were  published   in   all  capers, 
ranging   from  the  dailies    of  the    cities    to    the   tri-monthly   edi- 
tion of  the   rural   districts.       The    moving  picture   houses   donat- 
ed   their    services    in    showing  explanatory   slides;  before'  their 
patrons.      The    animated   cartoon   supplied   by   -die   United   States    of 
Agriculture  was   used   to  much  advantage-.     In  fact,    every  rose  thod 
practicable   was   used   in  disseminating    information.      The 
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campaign  will    be   continued   during   the   winter  and  a<-ain   next, 
spring.      The  winter  program  .v ill   consist    of  continued   educa- 
tional work,    specimens    3f  infected  barberry,    infected  wheat 
and  Japanese    barberry,     .ith  explanatory  material,    are   to  be 
sent  to  every  school  and   school   teacher   in    the    state.      These 
specimens   are   to   be   prepared    in    such   a    form   that   they  may   be 
hung    in  a   conspicuous    place.      As   a  whole,    the  barberry  cam- 
paign has   been  very    success  fill."    Learh  . 

Idah  o  :    "Accurate    information  not  available."      Hunger  ford. 

"■'/'ashing ton;    "Barberry   eradication  not  recommended  for    "/ashing ton." 
Heald. 

Califo  rnia;    "The    barberry    is   no  t  a    factor    in  rust  eradication   in 
the    state."    Smith. 

This   rust  was    reoorted  also    on  sue  It    in  Minnesota. 


Leaf   rust  caused  by   Puce  in ia   tri  ticina   Erik. 

During    the  past    year   the  leaf  rust   of  wheat  was   unusually   severe.      It 
varied   in  destructi  veness    from   nothing   to    total  loss   of    the  crop,    with   various 
gradations    between.      In   individual    cases,    especially   in   Georgia   and  Arkansas, 
certain   fie  Ids    of  winter  wheat  were   so    severely  attacked   by   leaf    rust  that   they 
were   abandoned   in    the  spring    of   lf319,    plowed  up  and  planted   to   other  crops. 
Never  before   in   this   country  have   so    severe   injuries   fr^m  this   disease    been 
recorded.      The    severity  of  the   attacks  were   apparently  accentuated,    especially 
in  the   southeastern  states,    by  the   fact    that   tht  winter  was   very  mild.      The 
rust  was  able  to   obtain  a  good   start  in    the  fall  and   propagated   late   into   the 
winter  and  again   in   early   spring.      In   this    way   it  caused  severe    injury  when   the 
wheat  was  unable  to  keep  pace  with  it  or  keep   sufficiently  ahead.      Hen  re   the 
losses   caused  by   leaf   rust  in   the  southern   states  were  considerable.      Farther 
north   the  wheat  was,    as   usual,    better   able   to  withstand  the  attacks    of  leaf 
rust,    but   on  the  whole  no  doubt  suffered   somewhat  from   the   rather  heavy  attacks. 
In  Virginia    it   was   especially   severe   east    of  the    Blue   Ridge  Mountains,   where 
it  caused  marked   losses.      In  Pennsylvania    infection  was   especially   severe    in 
the    southeastern  part    of   the   state.      The   rust  attacks   were   less    severe    in   the 
more   mountainous   sections.      In  the   far  northwest  and  western   states   no  appre- 
ciable   injury  was   reported   except   in  a   few   cases,    especially    in  Montana   where 
rather   severe  attacks   were   noted   locally  in  certain   irrigated   sections. 

The   accompanying  map   shows    the   estimated  percentages    of   reduction    in 
yield   in    the   various   states   caused  by   leaf  rust  in  "1919.      These  data   together 
with   the   corresponding   losses    in  bushels    computed   fro m  estimated  productions 
are   given    in   tabular    form   in   Plant   Disease    Bulletin,    Supplement   12,    1920. 

Certain  variations    in  varietal    susceptibility   were   noted  both   by   the 
cereal  disease    survey   scouts   ana   by  certain   collaborators.      In   general   practi- 
cally all  wheat  varieties   are   highly  susceptible.      It  was,    however,    noted  both 
in   Kansas  and   Tennessee   that,  the   Kanred   selections,    especially  P  lObb  and 
P10-G3,    showed  marked    resistance.      In  North  Dakota   it   was   noted  that  certain 
durum  wheat  selections,    especially  North  Dakota   D  1   and   D  5,    showed    resistance 
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to   leaf  rust.      It  was  also  noted   in   the   Alabama  Experiment  Station  wheat  varie- 
ty  test  plots   that  a  durum  wheat  showed  resistance    to    leaf  rust.      In  Arkansas 
it  was   noted    that  the     earlier  varieties   escaped,  to   some  extent.      This   rust  was 
reported  also   on   spelt   from  Indiana  and   Minnesota,    and   on  rivet,    emmer,    and 
einkorn   from  Indiana. 
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Pig.    6.      Estimated   percentage  reduction   in  yield    from   l.af  rust   of  wheat, 


H.    S.    Jackson,    who    is  making   a   special    study  of  this   rust   at   the   Indiana 
Agricultural  Experiment  Station    in   cooperation  'with   the   Office    of   Cereal    Inves- 
tigations,   United   States   Department   of  Agriculture,    has   kindly   furnished  the 
following  summary  of   the   season's    work   bearing   on  varietal   susceptibility. 


"We   grew   ten  varieties    jf   durum  wh.eat,     'All   showed  marked  resist- 
ance  to   the  leaf   rust.      One   variety    of   Polish   wheat   showed  but  slight 
infection.      Six  varieties    of  emmer  which   were   grown  here   showed   consid- 
erable resistance,      a  variety  of  einkorn. only  slight   flecking.      Pour 
varieties   of   rivet  and   spelt  showed  a    somewhat  higher  degree   of   sus- 
ceptibility than   the  dururns   but  were   not  as   susceptible   as  most   of  the 
common  wheats.      Fourteen  varieties    of    club  wheats  also  showed  heavy 
infection.      Of   about   two  hundred  varieties,    selections   and  hybrids    of 
the   common  wheats,    only  about  fifteen   selections    of   four  hybrids    showed 
any   resistance.      All   those  showing  any  degree   of   resistance   were    of  the 
Crimean  group. 


"In   general  then,    th^    ciurums,    emmers,    nJ>li  h,    and   e  inkarns  showed 
consideraole    resistance  .      Tie   rivets   and   spelts  were   intermediate  and 
•  •.  except,  for .  a  few  varieti^::   t..e   common  ^wheats  ■  sh  owed  •considerable  -sus- 

.     .  ceptioility.     .The   clujj.  wheats  were    'ill  vury  susceptible.'! 

. ,..,  •         ,        Stripe    rust  caused   py   Pu^  inia   glumarum   (Schm. )    E.    8-   H. 

Stripe    rust  was    reported   on  wheat   in   l^l1}   from   Idaho,    California,    Ore- 
gon,   a nd  '7a sh  in,-: to n . 

... .    In   Idaho  C«    '".    Hungerford  reported   the  rust. as   not  common,    but  reported 
its   occurrence  .on,  wheat   from  the  "following  .counties:     .Jonner,.    Latah,    Nefi    Perc.i  , 
Lewis,  ..Id  iho,'  ash  int-. ton,    fremont,.   Jefferson,    ana  Madison*       ... 

In  Oregon  the"  following   report  from  Or.  E'«  .Owens   summarises  .the   situation 
including   the   occurrence    of  the   rust  on  wild  grasses:      "Occurs   on  susceptible 
varieties   of  wheat    such  as    Little  Club,    Jones     "inter    "lfe,    and 'slightly   on 
Turkey  .Red.    .  Absence   of  rust   on  wheat  growing   in  r.lose   proximity  to   infested 
grasses,  in 'so:  .e   localities  due 'to   fact  that  wheat   happens  .to  be   resistant 
variety ..    Very'  severe   outbreak   on  susceptible   varieties    of   wheat   on  Experiment 
Station  grounds   at  Moro,    Oregon. 

"Stripe    rust   is   abundant  on  grasses,    especially  Elymus,    throughout 
territory  west   of  Cascades,  .and  in   Sherman  County    on  Agropyron.      Has    been  re- 
ported as   far   east  as   Onion  County." 

In  Vfeshington  Heald  and   Pana   reported    the  rust  as   occurring 'in  slight 
amounts    in  'hitman  and   Spokane  Counties.  .  .. ., 

Scab   (blight)    caused  by  Gibber ella  saubinettii    (Mont.)    Sacc. 

heat  scab   (blight)   was 'unusually  severe   in  1919,    especially   on   the 
wheat  heads    and  caused  enormous   losses   in  the  Upper  Mississippi   Valley  and 
eastward.      The    seedling   bli6at  was  also   reported   from  Minnesota ,    Wisconsin, 
Illinois,    and  Indiana.      The    seedling  blight  was   particularly  Severe  "in  Minne- 
sota where    it  is    reported  as. follows:      "The  seedling/blight  disease  was   very 
prevalent    in   the  Red  River  Valley  and   some   other  parts  of  the  .state   in  the 
latter  part   of  May  and  early  June.      The  wheat 'scab  organism  was    isolated    from 
many   of  the  diseased   seedlings,    particularly   the   macaroni  wheats,    though 
Helmmthosporium  was   often  present  also.  '   The    disease   often  appeared   in  spots 
causing  a   complete   failure   in  the  diseased  area .      Many   fields   were   plowed  and 
planted   to  flax."    (Division   of  Plant  pathology.)  , 

By  far   the   greatest  losses   from  the  head  blight  occurred    in   Iowa,    Illinois 
and  Indiana.      Very  heavy  losses  .occurred  also   in   Ohio,     "est  Virginia,    Kentucky, 
Tennessee,    Wisconsin,' Missouri,- Minnesota,   North    and  South  Dakota.      In  a   number 
of  other   states    the   losses  while   great,   were,    in  general,    considerably   less. 
In  other    states  "there   was   no  loss   or  .  it  was   negligible.      From  sortie  States   no 
reoorts  were   received.  '  t" 

The  unusual  severity    if" wheat"  scab  was    emphasised   by  collaborators    in 
a   number    of  states   as    follows:' 

:"'lowa;;"wVery  common  "throughout  the  state!      Most  destructive   disease   of 
•:aeat  in  state."    A.    L".  '  Sakke.  .  '.. 

■     ':Uc  i     .  "'  •'     ' 
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"Scab  in  Marquis  has  developed  to  a  serious  degree."  I.  E.  Melhus. 
"Much  damage  reported,  especially  in  the  southeastern  section,  due 
to  scab."   I,    E.   Melhus. 

Illinois:    (July  2)   "Particularly  serious   this   season; in  many  fields  will 
cut  the  yield  more   than  5^%*      The  disease  has   been  resorted  very  gen- 
erally all  over  the  state.      Some    county  agents  have  estimated   that 
from  one-half  to  three-quarters   of  the   crop   is    infected.      It  has  de- 
veloped very  rapidly   daring    the  past   week   or  ten   days  and  the  loss 
will   be  much  greater  than  was   anticipated  a  week  ago."  W.    L-Burlison 
and  G.    H.    Dungan. 

Indiana;    "Wheat  scab   is    -the  most  serious  wheat  disease,  in   Indiana  and 
has  been  reported    from  all  parts    of  the   state.      Infection  varied 
from  0  to  100%  and  the   yield  was   greatly  reduced  in  many  cases.    This 
disease   is   illiciting  inquiries  from  a   large   number  of  growers."   M. 
W.    Gardner. 

Qhio^  "Generally  severe, especially   in  western  and  northern  Ohio  and 

where  wheat  followed  corn.    Maximum  per  cent  of  head  attack  80%.    Low 
percentages    in   southeast.   Estimated  maximum  loss   in  yield  scarcely 
•    .     exceeds  33%."  A.    D.    Selby. 

Tennessee:    "Heaviest  damage  known.    Serious   damage.    Loss  estimated  10  to 
90%."    S.    H.   Essary. 

West  Virginia-.    (July  l)   "This,    I  believe,    is   the  most  serious  disease 
of  wheat  in  "'est  Virginia.    Last   year    it  was  very  prevalent  and   the 
wheat  was   refused  at  some  mills   on  account  of   the   scab  infected 
grain.    'This   year    it   is  quite  generally   reported  and  is   likely  to 
De  as    destructive  as    it  was  last  year-"   N.    J-   Giddings. 

Minnesota;    "One   of  the  worst  diseases    of  wheat  this   year  was,    by  all  odds, 
scab.    It  is   infinitely  worse    than   it  has  been  since   19l£>,   and  espe- 
cially in   the   southern   third   of   the  state.      It   is  remarkable,    that 
it  became   less   severe   in  traveling   north  through   the  wheat  region." 
(August)   E.    C    Stakman. 

North   Dakota:    "Scab  caused  great  damage   in  Marquis,    Fife,    Blue  Stem,   and 
most  species   of    durum  throughout   the   state.      It  was  destructive   at 
all  stages,    particularly  on   old    crop  lands  under   constant   cultiva- 
tion and  often    on  new  lands  where  scabby   seed  was   used."H.  L.  Bolley^ 

Numerous  cases  were   observed  and  many  others   reported,    particularly   in 
Illinois ,   where  scab  (blight)    was   so    severe   on  Marquis  wheat  that  large  fields 
were  left  unharvested.      Others   were   harvested,   at  least  in  part,    and  when   thresh- 
ed yielded  as   low  as   five  and   six   bushels  to    the  acre   where   thirty-five    or 
forty  bushels  per  acre  were  expected  before  the  disease  developed- 

Parti^.ularly  in  southeastern  South  Dakota,   southern  Minnesota,    southern 
Wisconsin,    Iowa,    Illinois,    Indiana,    Kentucky,    and  Tennessee  wheat  scab  (blight) 
was,    by  all    odds,    the  most  important  factor  in  the    shrinkage  of  yields  and  lower- 
ing   of  quality   of  wheat  in  19 19.      In  these   states  alone   there   was,    according   to 
estimates   made  by   the   Bureau   of  Crop  Estimates,,   a  .total   shrinkage    of  88,509,000 
bushels  of  all  wheat  from  the   June   1  forecast.      The    following  table   shows   this 
more   in  detail  and  just  where   the  greatest  losses  occurred. 
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While    in  this   group  of    states   stem  rust  was  responsible    for    considerable 
of  the   shrinkage  from  the   June   1   forecast  in  South  Dakota,    Minnesota,    and 
Wisconsin,    scab  was  the   one     big   factor  in  the    other  states  named;   that   is,    in 
Iowa,    Illinois,    Indiana,    Kentucky,    and  Tennessee.      The  heavy  losses   from  scab 
in  South  Dakota,   Minnesota,    and  Wisconsin  were  largely  confined  to  the    south- 
ern parts    of  those   states. 

Special   studies  were  made   of  various  phases   of  th@  wheat   scab  problem 
by  the  Office   of  Cereal   Investigations.      These   investigations  were   conducted 
especially  in  Wisconsin,    Minnesota,    Nebraska,    Iowa,    Illinois,    Indiana,    Ohio, 
Kentucky,   and   Tennessee.      In  connection  with  this  work   in   each   of   thest   states 
carefully  made   estimates  as   to    severity   of    scab  were   made.      The    data   thus   ob- 
tained  supplement   those   obtained   by    the    general   cereal  disease    survey  men  and 
collaborators.      On   the   basis    of    all   these   data  and   information  on  the   varying 
crop   conditions,    careful  estimates    of    percentages   of  reduction   in  yield   in  the 
various    states   due   to   scab  have  been   arrived  at  as   indicated   on  the   accompany- 
ing map.      The  estimated  losses   summarized  in  bushels   are   given  in  Plant  Disease 
Bulletin,    Supplement   12,    19 20. 

In    connection  with  the  different  surveys,    the  Office   of  Cereal    Investi- 
gations made   a   special   study  of  th  e  different  species   of  Fusarium  and  Gibber- 
ella  associated  with   wheat  scab  in   the  different   states   in  1919*  '    The   follow- 
ing  is  a   brief  summary   of   the    results;      "A   careful    study  of   over    one    thousand 
specimens    collected   in  fifteen  states   showed  Gibberella   saubinettii   (Mont.) 
Sacc.    to   be  the   chief  causal    organism.      Less    than  1%  of   the  specimens   yielded 
Fusarium  culmorum  (w.    Sm.  }    Sacc.,    P.    avenaceum  (Pr.)    Sacc,    and   other  Fusarium 
species." 

From  an  analysis    of  the  data   obtained   from  the   various   sources   it  is 
evident   that  a   number  of  inter-related  factors   were  concerned   in  bringing   on 
this   wheat   scab  epidemic    in  l^Vj ,    such  as   (l)    the  abundant  presence   of  the 
parasite   in  close  proximity  to  the   wheat,    (2)    favorably  moist  and  warm  weather 
conditions  after   wheat  had   headed,   and  (3)    the  presence    of  especially   suscept- 
ible   spring   wheat  in   considerable    abundance   farther   south  than  usual. 

The  extensive     field   observations   showed  that  the  parasite   (G.    saubin- 
ettii )  was  present  in   sporulating   condition   in  and  near  wheat  fields   on  a   num- 
ber of  organic   substrata,   particularly  old   infested   crop  refuse   on  the   surface 
of  the    soil  such  as  corn  stalks,    old  straw,   and  stubble   of  various  grains  and 
grasses. 

In  a   number    of  cases   in  various   states   it  was   noticed   that  wheat  scab 
was  more  severe  where    corn  had  been  the  preceding   crop   than    otherwise.      In 
other  cases   it  was  reported   that    equally  as   much  scab  occurred  when   the  pre- 
ceding crop  had  been   wheat.      In   still   other    cases,    observed  especially  later 
in   the    season,    indications   seemed    to  be    that   the  air  was   so    filled  with   spores 
of   the  pa  rasitie   that  very  heavy  scab   infections   resulted  regardless    of   the 
preceding    crop.      In  some  cases   also   scab  infections  were  found  heaviest  near 
the  edges    of  fields   and  near   old   straw  stacks.      Such    infections   seemed   to   be 
traceable   to  the   abundance   of  the  parasite   on  grass   straw  snd   stubble    in   the 
fence    rows,    and   on   the  old  straw  at  the   bases   of  the   straw   stacks. 

As   bearing   on   the  relative   amounts  of  wheat   scab  where   corn  had   been 
the  preceding    crop  and   not,    a   special  questionnaire  was   sent   to   collaborators 
asking  for  "evidence   showing   relation  between  corn    root  and  ear   rots   and   wheat 
scab,"      While  rro  st  collaborates   reported  no  data,    others   reported  as  follows? 


25 

Pennsylvania;    "in  fields  which  followed   corn   toe  infection  is  about 
10%  on   the    average,    and   where    corn   was   not    the  previous    crop  the 
infection  is    about  3  to  0»*      C    R.    Orton. 

Virginia  •_  •'Worse   following    corn.      The    following  data   was   obtained   in 
Fulaski  County   oy  a.    B.   Massey   m  June  20.      All  percentages  are 
based   on   counts    of  heads: 

Farm  No.    1,    20  acre    fit  Id  all   seeded  at  same   time  with  same 
seed,    out  parts   hod  different  treatment. 

North  end.    No    corn  19l8,    nor  manure 10%  scab 

Middle,    No  corn  19l8,    manure  mixed  with  corn 

sta Iks  applied 20-40%       " 

South   end .    Cor  n  1918 ' 50%       " 

Farm  No.    2. 

Field   A.    11   acres,    1CJ17  grass,    W18  corn,1919   wheat  50%  scab 
Field  B.    7  acres,  1917  grass,    1918  wheat, VjY)  wheat       2%     " 

F.    D,    Fromme. 

Q^2Lt-il±  "More   noticeable  when   wheat  follows   corn,"      Berry. 

Tennessee!    "Evidence   showing    relation    of    norn  root  rot  and  wheat  s^ab 
is  v,_ry  strong.      Wherever   the  two  crops   follow   cac!i   other,    the 
diseases  are  always   severe.      We  have    little  doubt  of   the   relation." 
Essary* 


Ohio:    "Did   not    collect  special  memoranda.      Found  many  cases   of   evidence 
of  larger  amounts    of    scab  on  wheat  about  areas   of  upturned  ^orn 
roots."    Selby. 

Missouri;    "There   is   some   evidence   that  scab  of  wheat  is  worse  where 
wheat  follows   com  than  in  other  rotation."   Maneval. 

Minnesota;    "The  following  are    the    results  obtained  this    year   on  the 
effect  of  rotation   en  the  percentage    of    sea b : 


Preceding  crop 


Corn 

Wheat 

Oats 

Barley 


No.    fields 
visited 


193 

26 


Average   percentage 
of  disease 


23.53 

7' 
10 

11.15 


Yield  in 

bushels. 


5,62 
11.23 

10,03 


Kan sa s :    "We   have  no  evidence   to   show   any  relation  between   corn   root  rot 
and  wheat   scab.      Corn   root   rot  is  present   in   this   state   this    year, 
a   small  amount   of    scab  was    found   in   some    localities.      Most  ;;en  ral- 
ly scab   is  not   present  in   Kansas."  Meichers« 

as    to    the  relative   importance    of  the   different  kinds   of  old  crop    refuse 
on  the  surface    of  the    soil,    old  corn  stalks   seem  to    be   the  most  important  as 
a   substratum  for  the   parasite,    this   no  doubt   because   the  fungus    is  able    to 
grow   in  greater    abundance   on  them  because    of    their   large    size   and  general 
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suitability  when  climatic  Conditions  arc    favorable.      Old  straw  and  stubbles    of 
wheat,    oats,    and   barley,  when  not  properly  covered,    also    were    important  sub- 
strata for    th  e  parasite,   as  were   straw   and    stubble  of  wild   grasses   in  nearby 
fence  rows  and   at   edges   of      fields.      There   is    no.    evidence  at  hand   to   show 
that    the  refuse   from  dicotyledonous   crops   or  weeds   furnished   substrata   for  the 
parasite. 


0=  Mo  loss,    no  occurrence 
*0=  Occurrence   but  no  loss 
t=  Trace 


Pig.    7.    Estimated  percentage  reduction   in  yield   from  scab  of  wheat,    19 19 


Hence    the  abundant  presence    of    the  wheat    scab   organisms    (G.    saubinettii 
and  Fusarium  spp.  )    in  sporulating  condition   on  various   substrata,    in   close  prox- 
imity  to   the  wheat  following  the  blossoming  period   together  with    moist,    warm 
weather   at  that  time,    favqra.ble   for    spore  dissemination  and    infection  seem  to 
have    been  the   chief  factors    in   bringing    on  the  wheat  scab   epidemic   in  1919. 
This   disease  was   reported   also  on   spelt  from  Minnesota. 

As   to  relative   susceptibility  of  varieties,    definite  data   are  very  meagre 
The   following   reports   bearing  on  this  were   received: 

South   Dakota:    ''Marquis    susceptible;    Preston  and    ^lue   Stem   only  slightly 
better.    Kubanka  and  Acme  were   resistant  but  "dodged"   some   of  the    scab 
due   to  different  heading   time."   Manley  Champlin. 

"Usually  durum  wheats   scab  worse   than  Marquis.      This   \ear  the   reverse 
was   true."   Champlin. 
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Minnesota;    "Marquis    is   most  Susceptible,    though    considerable  is    reported 
on  Velvet  Chaff  and   Blue   Stem.      Neighboring   fields    of   Marquis   and 
Velvet  Chaff  showed  100%  and  I'ja   infections    respectively.      Many  of 
the  varieties    on  University  Farm  are   found   susceptible."    Section   of 
Plant  Pathology. 

West  Virginia;    "Bearded  varieties  affected  most    severely."    Giddings. 

Maryland;    "No  particular  variety  was   noticed  as   especially  susceptible 
or    resistant.."    Temple. 

No   successful  control   measures  are   reported. 

This  disease   was   reported   also  on  spelt  from  Minnesota. 

Nematode  disease   caused  by  Tylencbus   tri  ti  ci    (Stein)    Bast. 

Special  efforts  were,  made  to;  determine    the  geographic  occurrence    of  the 
nematode  disease    of   wheat  in  1919.      In  addition  to  data   gathered   by   the    cereal 
disease   survey  men   and   collaborators,    a  special  nematode  disease  survey  was   made 
in   cooperation  with  the    state   authorities    of    Georgia,    Maryland,   Virginia,    and 
"Vest  Virginia,      practically  all    inspections  were   mads   on  the   threshed  wheat, 
hence  the  percentages   given   indicate  proportions    of  nematode   galls   in  grain. 

In  Georgia  35  communities    in   19   counties 'in    the    northern  part   of    the    state 
were  visited.      Fortunately  the  disease  was   found  only   in   the    one  county,    Jackson 
County,    where   it  was  known  to  have    occurred  the  preceding  year.      A  special  farm- 
to-farm  survey  was  rra  de   in  the  infested  portion  cf   Jackson  County  and  only   14 
farms  were  found   where  the   nematode  disease   could   be   located.      On   one   of  these 
farms   a   50%  infection  was    found.      On   the  other    infested   farms    the  percentages 
of  infection  were   comparatively   low. 

In  Maryland  71   towns    in  15  counties,    covering  the  principal  wheat  grow- 
ing sections,   were  visited  without   finding   even    a   trace    of   nematode  disease   in- 
fection  in  wheat.      Both   Allegany   and.  Montgomery   Counties,    where  the'  disease  was 
found   the  preceding  year,    were   visited    but  with   negative   results.      Of   course 
this  does   not   necessarily,  mean    that  the  disease  was  absent.      It  simply  means 
that  the    disease,    if  present,    is   not  severe.      The   grain  from  a   few   infested 
farms  might  very   easily  not  have    been  going   through   the   elevators   and   mills   when 
inspections  were  made    in  19 1^  • 

In  Virginia  357  towns    in  72  counties  were  visited   by   cereal  disease   sur- 
vey men   and    collaborators.      The    men    visited  mills,    elevators,    and   farms.    The 
nematode  disease   was    found   in   43    counties.      In  29    counties   either    the  disease 
was   not  found  or  was   found   in  wheat   brought   in  from  some   other    county.      The  follow- 
ing   table    summarizes   the  data   at  hand   by    counties.      In  this    table   the    following 
terms   are  used   in  general,  to  represent  conditions   as  follows; 

Local   =  1-20%  presence;    Scattered   =  20-40%  presence;    Rather   general   -  4O- 
60%  presence;    General   =  GO-80%  presence;    Very  general   =  80-100'%  presence.      Very 
slight  =  Trace;    Slight    =  About   1%;    Rather    severe   =  About  2%;    Severe   -  About  3-4%; 
Very   severe   =  <j%  and  above. 


Table  9-      Summary   of   data   on  the   occurrence   of    the  nematode   disease   of 
wheat  in  Virginia. 


Infection 

:                                             Severity   in  IS  19 

Counties 

:    Number    of 

:        Ra  nge 

:      Number 

■records    in 

;               General   condition 

•    positive 

:    previous 

:      cases 

:    yea  rs . 

Albemarle 

:    Very  general,    rather    severe 

:    Trace-30% 

;    84 

21 

Alexandria 

-    No  data 

:    No  data 

:            1 

Alleghany 

:    Local,    very  slight 

:    Trace 

:            1 

:   .         0 

Amelia 

:    Local,   very  slight 

:    Trace 

.             2 

:            1    • 

Amherst 

Local,    very  slight 

:    Trace 

1 

:            0 

Augusta 

Rather    general,    moderate, 

occasionally   severe 

•    Trace-20% 

14 

:          10 

Bath 

Local,    very  slight 

:    Trace 

1 

:            1 

Bedford                ■ 

Local,   very  slight 

:    Trace-. 5% 

5 

0 

Botetourt 

.  None   fou  nd 

0 

Brunswick            i 

None  found 

0 

Campbell 

Local,    very  slight 

•    Trace-  1% 

7 

1 

Caroline              « 

None  found 

0 

1 

Carroll                : 

Local,    very  slight 

•    Trace 

1 

:             0 

Charles  City      : 

Local,   very   slight 

1 

0 

Chesterfield      ; 

None   found 

0 

Clarke                   : 

Local,    very  slight 

Trace.         « 

1 

-             2 

Culpeper               < 

None  found 

0 

2 

Cumbe  rla  nd          ; 

None  found 

0 

Dinwiddie            : 

Local,    very  slight 

Trace-   3%- 

2 

0 

Fairfax                 ; 

Rather    general,    moderate, 

occasionally  severe 

,Trace-10%- 

r) 

1 

Fauquier               : 

Rather  general,    moderate             : 

Trace- %  ■ 

8         j 

11 

Fluvanna               : 

Very   general,    severe 

Trace-30%: 

22 

2 

Franklin              • 

Local,    very  slight 

Trace          : 

1 

2 

Frederick            : 

Local,    very  plight                          : 

Trace          : 

2 

2 

Giles                     ; 

None  found 

0        : 

Goochland            • 

None  found 

0        : 

Greene 

Local,    very   slight                          j 

Trane           ; 

1        : 

0 

Greensville        : 

None   found                                            ; 

0        : 

1 

Halifax                « 

None    found                                  .        ; 

0       3 

Hanover                 ; 

Local,    very  slight 

Trace          : 

1        : 

0 

Henrico                ; 

None  found                                            : 

0        ; 

Henry                    • 

Local,    very   slight 

Trace-1%  : 

3        1 

0 

Highland               j 

None  found 

0 

James   City 

None  found                                          ; 

0        : 

King  George        ; 

None  found 

0 

King  and  Queen 

Scattered,    moderate,    occasion- 
ally severe                                        : 

-   Trace -10%: 

3           ! 

1 

King  William 

Local,    very   slight                      ■    « 

Trace          5 

1        : 

0 

Lee 

.    None   found 

0        < 
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Infection 

Counties                   : 

Severity 

in   1919 

Number  of 

Number 

records   in 

General  condition 

R&nge 

positive 

cases 

prev  ious 

yea  rs 

Loudoun                      ! 

General,    moderate,    occasion 

ally   severe 

Trace-25% 

14 

3 

Louisa                       « 

Scattered,    very  slight 

Trace 

2 

2 

Lunenburg                 : 

Local,    slight,    occasional-- 

ly  severe 

Trace-7% 

2 

1 

Mecklenburg            '. 

Local,    very   slight 

1% 

1 

0 

Montgomery               • 

Local,    slight 

Trace-3%   : 

5 

11 

Nelson                       : 

Rather   general,    slight, 

occasionally   severe 

Trace  $0% 

6 

0 

Northumberland 

None    fou  nd 

0 

Nottoway                    ■ 

Non  e   fou  nd 

0 

•            1 

Orange                       • 

Scattered,    slight, 

occasionally    severe    ■ 

Trace-30% 

4 

:            0 

Page                           « 

Scattered,    very   slight 

Trace 

2 

4 

Patrick                     • 

None    found 

0 

Pittsylvania 

Rather  general,    slight 

Trace-2% 

7 

\          0 

Powhatan                  « 

Local  ,    very   slight 

Trace 

:             3 

1 

Prince  Edv/ard 

,    None    found 

0 

Prince   George 

None   found 

0 

Prince   William 

Local,    slicht 

:    Trace-1% 

3 

1 

Pulaski 

Local,    very   slight 

:    Trace 

2 

0 

Rappahannock 

■    None   found 

0 

Richmond 

■    Local,    very   slight 

:    Trace 

1 

:            0 

Roanoke 

!    None   found    ? 

0  ? 

6 

Rockbridge 

:    Local,    very   slight 

Trace 

1 

Rockingham 

!    Very   general,    very  severe 

Trace-70% 

7^ 

70 

Russell 

i    None    found 

0 

Shenandoah 

:    Rather    general,    severe 

;    Trace-30%- 

12 

11 

Smyth 

:    None  found 

0 

3  juthampton 

:   None  found 

0 

Spotsylvania 

•    Scattered,    very  slight 

:    Trace 

•     3      ■ 

2 

6 

Stafford 

:    Scattered,    slight 

:    Trace 

3 

Surray 

:    None   fou  nd 

0 

Susnex 

:    None    found 

0 

Tazewell 

:    Local,    very   slight 

:    Trace 

1 

0. 

Warren 

\    Local,    very   slight 

:    Trace 

1 

0 

Washington 

:    Local,    very   slight 

:    Trace 

1 

0 

Westmoreland 

:    Local,    very  slight 

:    Trace-2% 

1 

0 

Wise 

r    None    found 

0 

6 

Wythe 

:    Rather    general,    slight 

:    Trace-2% 

7 
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The   summaries   of    data   in   the  preceding   table  are   largely  taken  over  from 
a  similar   table  prepared  by  p,    D.    Fromme   in  his  report  on .  the   1919   cooperative 
nematode  disease   survey   in  Virginia,      In -this  report  Fromme  comments   on  the  gen- 
eral  situation  in  Virginia  as   follows: 

"The  disease   is  now  known  to  occur   to  some,  extent   in  all   sections   of 
the   state.      It    is   most  general  and  severe,    as   previously  noted,    in   the 
Valley  and  Piedmont  sections,    especially   in  the  counties  of   Rockingham, 
Shenandoah,    r.ugusta,   Albemarle,    Fluvanna,    Fauquier,    Loudoun,    and  Stafford. 
The   only  counties   in   southwestern  Virginia   that  show  any  appreciable 
amount  of  the  disease  are  Montgomery  and  Wythe. 

"There    is   considerable  .evidence    to  show  that  the  disease   has   been 
introduced  rather  recently   into  -the    lig fitly  .infested   counties   from  coun- 
ties  where   infection   is    general   and    of  long   standing.      For    example,    most 
of  the  known  cases    in   Pittsylvania   County  have   been    traced  to  a   single 
purchase  of  wheat  from   the  Valley.      In  these   lightly   infested   rounties 
the  disease   occurs    in   localities,    having  been    introduced   by  a    farmer   who 
later  sold   seed   to  his   neighbors. 

"It  seems   important   in   connection  with   efforts   to  reduce  the  amount 
of  disease   in  the  more    generally  infested   counties    that  steps   should  be 
taken  to  prevent   further  introduction   of   the  pest   into  'the  lightly   infest- 
ed counties.      This  may  be  accomplished   in  part  by   educational  work,    but 
to  be  fully  effective   should,    in  my  opinion,    be  .backed  by  restrictive 
measures. 

"■The  .nematode  disease  is  now  known  to  occur  in  over  half  of  the  coun- 
ties of  the  state.  It  is  quite  probable  that  it  occurs  to  some  extent  in 
a  number  of  fee  remaining  counties.  •  At  any  rate  it  seems  only  a  question 
of  time,  under  the  present  unrestricted  movement  of  wheat,  until  it  shall 
become   established   in  all  counties." 

In  West  Virginia  36   towns  and  17   counties  were   visited  by    the  cereal  dis- 
ease  survey  men  and   collaborators,    end  the  disease  is   reliably  reported    from  two 
additional   counties.      The    counties   inspected  were,    first,    those   alon^   the   Virginia 
border   from  some  of  which  the  disease  was  reported    the   preceding   year,    and    second, 
a   number    of   counties   in  the  Ohio  River   Valley,    the   principal  wheat  growing   sec- 
tion of  the    state.      Altogether    the  disease  was.  found   in   four    counties   from  which 
it  had  hot  been  previously  reported.      All    of   these  are   on    or  near   the  Virginia 
border.      No   infections  were  found    in  the    Ohio  River  Valley. 

In  Table   10  is   summarized   the   data   at  hand    for    the   counties    from  which 
reliable  data    is  available.      The   same  usage   of  terms    is  followed  as   for  Virginia. 

The  most  severe   infections    seem   to  be   in  Pendleton  and  Hardy  Counties. 
This    is   as  mi^ht  be  expected  since   these   counties    join  two    of  the  most  heavily 
infested  counties   in  Virginia,    namely;    Rockingham  and  Shenandoah.      While   most  of 
the  seed  wheat   is  home  grown   in  these  counties,    it  was  definitely  learned   in   one 
case,    where  a  farmer's  wheat  was   found  infected,    that  he  had  purchased  the   seed 
across,  the  state    line    in  Shenandoah  County,    Virginia.      After    the  disease   is 
introduced   in  a  community    it  gradually   spreads. 

It    is   of  especial    interest  also    to  note    that  a   certain  milling    firm   in 
Hardy  County   reported    that  the  disease    has   been    present   there    for    about   fifteen 
years;      some   years   as   much  as   a   peck   of  nematode   galls   per  bash  el   of  wheat  had 
been   found. 

The    suspicious   report  regarding    the    occurrence    of   the  disease   in  North 
Carolina,    mentioned   in  Plant  Disease   Bulletin,    Supplement  4:    134,    1919  >    has   not 
been  followed  up  as  yet.    Two   incidental   inspections   were  trade  at  Garysburg, 
Northampton  County,    North  Carolina,   with  negative    results. 
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10.      Sui'imary   of  data  on  the  occurrence  of  the   nematode   disease 
rest  Virginia. 


Counties 


Berkeley 

Cabell 

Gra  nt 

Greenbrier 

Hampshire 

Hardy 

Jackson 

Jefferson 

Marshall 

Mercer 

Mineral 

Monroe 

Morgan 
Nicholas 

Pendleton 

Ohio 

Pleasant 
Summer  s 
Wood 


Infection 


Severity  in  lfJ19 


General   rendition 


None  found 

None  founa 

Local,    rather   severe 

Scattered,    slight 

Local,    slight 

General,    severe 

None  found 

Local,    very   slight 

None    found 

Scattered,    slight 

Rather  general 

Present.    No  data  as 

severity 

None    fou  nd 

Present.    No  data  as    to 

severity 

Present.    Ho  data  as    to 

severity 

None   found 

None  found 

S ca  ttered ,   ver y  s 1 i gh t 

None   found 


to 


Range 


Trace-1# 
Trace~2# 
Trace-5% 

Trace 

Trace 
Trace-  2fo 


irace 


Number  of 
positive  cases 


1 

6 

l 

4 


Previously 
recorded 


am   incidental    inspection  was   also  made   at  Delta,    York  County,    Penn- 
sylvania , with  negative  results- 

In   Ohio,    inspections  were  made     at  two   mills    in  Gallipolis,    Gallia 
Countv,   and  wheat  nematode  galls  were   fou  no   in  wheat   screenings  at  both   places. 
In  both   cases   the  millers  stated  that  the  whsat   from  whi  ch    tie  infected  screen- 
ings had  been  removed  was   Ohio  wheat,    although   considerable  wheat   from  west 
Virginia   is  also  marketed   there.      The    evidence,    therefore,    as  far  as    it  goes, 
indicates   strongly    that  the  disease    is- becoming   established   in  southern  Ohio. 
Unfortunately,    the  discovery  of    tins   infection    in   Ohio   was   rrade   just  at   the 
close   of   the  nematode   disease  survey,    so   that   it  was    impossible    to   follow  up 
the   natter  farther  at  that   time,    much   as    it    deserved   to  be. 

In  addition   to   the  surveys    in  the   eastern  states,    as   mentioned  above, 
L.   P.    Byars,    of  the  Office   of  Cotton,    Truck  and  Forage  Crop  Disease   Investiga- 
tions,   in  cooperation  with  the  Office  of  Cereal   Investigations,   made  a   special 
survey   for    the  disease    in  the  central   and  western    states   in  the  summer   of  1Q1°,, 
with  negative  results    throughout.      It   is   of  especial    interest  to  note   that  the 
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disease  did  not   perpetuate   itself  in  California  where    it  occurred   in   1917-      /s 
bearing   on  this,    W.    W.    Mackie   reported  that   the  field  at  Red   Fluff,    California, 
where    the   disease  had  occurred  in   1917?    was  left  unplowed  and  allowed   to  grow 
up  to  volunteer  wheat  in   19l3;      hence    ideal  conditions    for   reinfection  if  such 
were  possible.      Professor  Mackie  inspected  this   volunteer  wn eat- himself  July 
19 10,    but  found   no  nematode    infection  whatever   there.      It  was   thought  that   the 
seed   for   the  preceding  crop,    in  which   the  disease  had  occurred,    had  been  im- 
ported,   but  definite   information  was  not   obtainable  as   to    the    sou  me.      Indica- 
tions are,    therefore,    that   the  very  dry,    hot  summer   conditions    common  to   the 
Red   Bluff   section   of  California,    proved   too    severe    for   the  parasite.      The   whole 
situation,    however,    suggests  that  there  may  possibly  be   some   place   on    the 
Pacific  Coast  where  the   disease   is    occurring.      That   is,    the  place   fro:.t  which 
the  infested,  seed,    referred   to   above   came. 

The  estimated  percentage    of   loss   for   Virginia   and  West  Virginia   is   about 
5%»      These   losses   summarized  in  bushels  are  given   in  Plant  Disease   Bulletin, 
Supplement   12,    1920. 

'Vhile   as   yet   the   actual   losses  from  this   disease   are    comparatively  small, 
yet  on  the  whole,    the    disease    cannot  but   be    regarded   as   a   threatening  menace 
to  wheat  culture,    especially  winter  wheat  culture    in  the  United  States,    and 
hence   should  merit  all  possible  precautionary  and   control   measures.      It   is   not 
yet  known  how   the   disease    will   behave   in  the    spring  wheat  area. 

In    connection  with  investigations   carried   on  by  the   Office    of  Cereal 
Investigations,    certain  wheat   varieties  are   showing  promising    indications   of 
resistance   to  the  disease.      Experience   is    showing  that   the  disease    is   not  diffi- 
cult to    control.      Clean  seed  .sown   on  uninfested   fields,    even   in    infested   local- 
ities  has   been   shown   to  produce  a  perfectly   clean   crop,    this   ever  when  close 
to   infested   fields.      It   is   not   ye  t  known   how   long    the  parasite    is  able   to   remain 
viaole   in  infested   soils    in   the    central  and   eastern   states. 

Black  chaff   caused  by  Bacterium  trans lucens   var.   undulosum  S.    J.    &  R. 

Black  chaff  of  wheat  was   reported    from  a    so ne what  wider  area   in  1919 
than   in  the    preceding  year.      In   1919    it  was    reported   from  the  following   states: 
California,    Idaho,   Colorado,    North    and   South  Dakota,    Minnesota,    Wisconsin, 
Nebraska,    Iowa,    Illinois,    Indiana,    Kansas,    Missouri,    Texas,    Oklahoma,    Arkansas, 
and  Virginia.      Negative   reports  were    received  from  Washington,    Oregon,    Montana, 
New  Mexico,    Georgia,    KentucKy,    and  Michigan. 

As   to  general  prevalence  and   severity   the  following   reports  have  been 
received: 

Arkansas:    "Present  in  most  fields.    No  evidence    of    injury."   Elliott. 

California:    Found  in   one  field. 

Colorado;    "Several   isolated  cases    reported  during   June    -  mostly   from 
irrigated   sections   of    south  central  part  of  state.      Not  very 
severe   in  any  case."    Leach. 

Ida  ho ;    "Only  one  au  then -tic    collection."    Hunger  ford. 

Indiana;    "Not  prevalent."    Gardner. 
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Iowa;    "Most  severe  on  winter  varieties."   Melhus. 

Kansas:    "This  disease  was  renorted  from  practically  all  sections   of  the 
state    in  greater  or   less  quantities.      It   is  very  difficult  to   esti- 
mate,   or   even  approximate    the  amount   of    injury  this  disease   might 
have  caused."   Melcliers. 

"Common   in  most  fields.    Present    in   only  traces    in  many   fields. 
Low  spots  had  often   tines   quite  serious   infection.    Not  as   common 
■     or  serious  as   in  1915."   Melchers. 

Missouri:    One  field  in  Scott  County  was  reported  as   showing  100%  in- 
fection.   Injury  not  noted. 

Montana :_  "In  no   instances   have   typical  cases    of  this  disease  been  found 
even  in   districts  where    trie    disease  caused  from  50-93%  reduction  in 
yield  last  year.      Occasional  leaf  lesions   seen  which  might  have 
been  caused  by   the  black   chaff   organism,"    Jennison. 

North  Dakota:    "This  disease  not  present  in  destructive  form:    only   traces 
apparent   in  fields  examined  by  me."   Bolley. 

Oklahoma-.    "I  collected   this   disease   for    the   first  time   in  1^17   in  Payne 
County,    just  a    short  distance    from  the  College,   and   this  summer    the 
same  field  was   badly  infected  again.      It    is   very  common  in   this 
county,    and   in  the   early   season   it  caused  a  great  deal   of    injury. 
During    the  summer,    in  going   over    the  state,    I  found   it  in  many 
fields  where   the   county   agent  did  not  know   what   it  was,    and    had 
noticed   it  in  the  early  season,   probably  quite  common.      In  one    in- 
stance we  went  to   one    of  the  stacks   and   I  pulled   out  a  handful   of 
plants   consisting  of  47,   and  40  of  them  showed  the   disease.    This 
county   (Payne)   was  very  low    jn  yield,    and   th  ey  put  it  all   to   the 
wet  weather,    but  I  believe   this  disease  had    its  part  in  the  decrease." 
Learn. 

South  Dakota;    "Two  to    five  per    rent  in    some   fields;    as  a   rule,    less 
than  1%."   Champlin. 

On   the  whole,    it   is   evident  that  the  disease  was   most  general   and  most 
severe   in   Iowa,    Missouri,    Kansas,   and  Oklahoma. 

No   cases    of  varietal  resistance,    nor   control  measures  were   reported. 

•-.nthracnose   caused   by   Colle  totrichum  cereale  Manns. 

Anthracnose   of  wheat  was  reported  f  rom  practi  cally   all  of   the  wheat 
growing  sections  east   of  the  100th  meridian.      It  was  also  reported  from 
Montana.      In  most  states    it  was    rather  general,    but   for  the  most  part,    the  ^ 
losses  were  slight.      However,    in  New  Jersey,    Virginia,    Ohio,    and  Iowa,    it  is 
reported  more  severe,   as  follows: 

New  Jersey:    "Very  common  and  apparently  destructive."  M.   T.   Cook. 

Virginia:  "Very  destructive  locally,  especially  in  south  central  part. 
I  believe  it  is  a  disease  of  considerable  importance  for  the  state 
as  a  whole."   Fromme. 
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Ohi o :    "Very  abundant   in  vicinity   of  Wooster,    Wayne   County."    Selby. 
"Experiment  Station  .plots,    continuous  wheat  culture,    from  13   to 
'jl%  plants    infected,    infection  moderate   in   severity."   Freda 
Detmers. 

Iowa;      "Very  common;    favored   by  abundant  moisture   early   in  spring." 
I.    E.   Melhus.  .'     ... 

On   the  whole  it  is  .evident   that  •  the   dis-ease.  was    rather   severe   loyally 
and   that   the  total   losses   caused  by    it  no,doubt  aggregated   considerable,    even 
though  the  average   losses   for  the   various    states   are   comparatively   low. 

•  Selby   reported   that  the   wet  formaldehyde   seed   treatment,    (l  pint  to 
40  gallons)    kills   spores  adhering   to   surface. of  grain. 

Glume  blotch  and   leaf  spot    caused  by  Septoria  spp. 

Both    the     Septoria   glume   blotch  and. Septoria    leaf  spot    of    wheat   occurred 
widely   in   l^l^-      The  glume  blotch  occurred   most,  commonly    from   Indiana   eastward 
and  southward;    also  to  sane  extent   in  Illinois,:  Iowa,   Missouri,    and   Kansas. 
The  leaf  spot  occurred  throughout   this   area  also,    as    well  as   farther    west, 
throughout  the  Mississippi  and  Missouri  Valleys,  'and   particularly  on  the 
Pacific  Coast,    being  definitely   reported  there   from  Washington,    Oregon,    Idaho, 
and  California.      Hungerford  also  reported,    "Some  damage   to   seedlings'*   in   Idaho. 

The  following  reports   from  the  central   and  eastern   states   are   of  interest: 

Alabama:    "General   throughout   state.    Ranging    in   severity  from  very 
slight    to  bad."    G. .  L.    Peltier.. 

Indiana;    Glume   olotch  -   "Very  prevalent,    associated  with  the    leaf  spot." 
Gardner . 

Leaf  spot   -   "Widely  distributed  throughout  state,   almost  no 
fields    being    free    fromi  it.    'In  few   cases,    however,    did   it  serious- 
ly reduce   the  yield."    Gardner. 

♦  •   ■ 

Iowa;      "Pound   to  a   high  percentage   on  winter  wheat  at  Agronomy   farm 
at  Ames-      Very  common   early  in  the    spring.    By   this   time    (June  10) 
it  has  worked  up  the  stems   to    the  upper. .leaves.      Trace   on  glumes." 
A.    L.    Bakke". 

"Very  common;    causing  seedling    blight."    I.    E.    Melhus, 

Kansas:    Glume  blotch   -   "Caused   injury   in   some    fields.    Low    scots   and 
lodged  wheat  had  worst   infection.    .  Although  not   as  widely  spread 
as    black   chaff,    the  injury  was    jus  t  ,  as    severe    in  many  fields." 
L.    E.    Melchers. 

Leaf  spot   - '"This' disease   became  , conspicuous    in  some   fields 
in  the   fall   of   1'jlQ  and  was    very  prevalent    in  the   spring   of   1319, 
when  many  of  the    fields   began  to  turn   yellow".      It   is  stated   that 
some  fields  were  plowed  up   on  .account,  of.  this,  trouble    in  south- 
eastern Kansas.      For    the   most  part,    fields    showing    infection  out- 
grew  the   trouble.      It  appeared,  .again   when  the.  plants  .began  to 
head.      This  disease'  has  'been  quite  frequently  .confused  .with   the 
black   chaff  disease."    L.    E.    Melchers. 
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Ohio:    Glume   blotch  -   "Rather  prevalent    at   Station   (booster.)  j    no  damage. 
Appears   to  be  quite  general   over   state."      .    D-    Selby. 

Leaf   spot   -   "General  and    moderately  severe  during    late   spring 
over    southwestern   ana  central   Ohio.      Also  marked  occurrence  at  Ex- 
periment  Station,    Wooster."    A.    D.    Selby. 

Virginia;    Glume   blotch  -   "Septoria   on  '/.heat  heads  unusually   prevalent. 
Incessant   rainfall  at  heading  evidently  farored  development.    Re- 
ported  from  many  places   where    farmers  had  never    noticed    it  before." 
Fro  nine. 

West   Virginia;    "Quite  a   little    Septoria   infection  has  been   observed  in 
many   fields."   N.    J.    Giddings. 

The   glume   blotch    was  reported  also  on   spelt  from  Minnesota. 

Powdery  mildew  caused  by  Erysiphe  g  rami  n  is   De  C 

Powdery  mildew  on  wheat  was   more   severe   in  1^1^    than  usual,    especially 
early   in    the  season   in  certain   of  th e  Atlantic  Coast  states.      This   was   n: 
doubt  chargeable    to   the  unusually  mild  winter.      It  was  definitely    reported  from 
the   following   states;      Washington,    Idaho,   California,    Montana,    Kansas,  Minnesota, 
Iowa,    Illinois,    Indiana,    Ohio,    Kentucky,    Tennessee,    'Vest  Virginia,    Pennsylvania, 
New   York,    and.  Connecticut. 

The  loll  owing    reports   from  Iowa,    Kansas,    and    "'est  Virginia    are    of 
interest! 

Iowa:    "Found  "here  -.heat  is    lodged  and  where   stand    is   heavy."    Dakke. 

Kansas:    "This   was  very  ^'omr.on   in  May    and    June    in  the   wheat,   crop   over 
the   state.    It    iid  no      damage   and  ceased    spreading  after   the    rainy 
season  passed."    Melchers. 

'.'/est  Virginia;    ""heat  mildew  has   been  unusually  prevalent   and  has   caused 
some  little   injury   in  many  wheat  fields  this   year."    N.    J.    Giddings. 

Ergot  caused   by  Clavicer)S  purpurea   (Pr.)    Tul. 

Ergot  on  wheat    in   lEjlEj    was   reported   from  Illinois    (one  field,    slight 
infection),    Indiana    (rare),    Minnesota,    Worth    Dakota,    and  Wisconsin.      In 
Minnesota    it  was   reported   from  Olmstead,    Goodhue,    Dakota,    Hennepin,    and  Ramsey 
Counties.      In  Ramsey  Co.unty    it  was    reported  as  having    occurred    on  a   number   of 
varieties.      In  North    Dakota   the   disease   was  reported  from  th      e   .'.tern  half   of 
the  state,   but   as  most    common   in   the   southeastern  portion.      In  Wisconsin  ergot 
on  wheat   occurred   in  Rock,    Dane,    Columbia,    La  Crosse,    St.    Croix,    and  Burnett 
Counties.      In  Rock   County   one    field  was   noted   by   J.    G.    Dickson  '•here   about 
2%  of   the  heads  were  infected.      It   is   suggested  by   R.    E.    Vaughan   that  -cssibly 
ergot  may  be    increasing  on  wheat   in  Wisconsin* 
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Helminthosporium  blight  caused   by   one   or   more   species    of  Helminthosporium. 

In  Minnesota  a  seedling,  blight  en  both  Marquis  ard  durum  wheat  caused  by 
Helminthosporium  sp . ,  was. reported  as  destructive  late  in  May  in  the  Red  River 
Valley  and  more  or  less  elsewhere  in  that  state.  The  following  note  by  the  Sec- 
tion of  Plant  Pathology,  Minnesota  Agricultural  Experiment  Station,  is  of  es- 
pecial interest:  "Many  fields  v/ere  complete  failures  at  seedling  stage  and  the 
ground  was  plowed  and  planted  to  flax.  Those  plants  which  survived  became  nor- 
mal  and    the    fields   probably  produced   a   fair    crop." 

In  North   Dakota    these  wheat    troubles   were    reported  especially  from   the 
eastern  half  of  the   state.    Bolley  reported  as    follows: 

"This    root   and   se<  dling   trouble   has   been  very   destructive    throughout 
the   year  and  generally   throughout   th  e  state   in  fields  and    regions   of 
rather    constant    cropping,   and  destructiveness    in  many  cases   depends   large- 
ly  on  the    condition   ox   the   seed    sown.      It   is  perhaps    the    most  destructive, 
excepting   scab   in   scab  epidemic  invasions.    The    species    of   Helminthospor- 
ium constitute  perhaps  the    most  destructive  wheat  disease  in  this   state 
this    year."    (July   15,  ) 

"Very  abundant   and  destructive.      Parti  cularly  destructive   in  destroy- 
ing  stools   and   in   the   production   of   black  points   on  the    grain,    injuring 
the   grain  throughout   the    state,   particularly   in  connection  with    rather 
constant   (wheat)    cropping."    (August   1.) 

The  following  additional   summary  for  North   Dakota   by  Professor   Bolley 
is   also   of   importance   as   bearing  on   the  situation: 

Wheat  has   suffered   severely   in   this    state    from  the   beginning   from 
root- and    seedling   disease   because   of    peculiar   soil   and   atmosphere    con- 
ditions.     In   the  spring    heavy  rain?,    particularly   in   the  valley   (Red 
River)   at   seeding    time,    resulted   in  wet, badly  baked   land  and   in  poor 
condition  for    fee  growth   of    the  young  plants.      This  was   followed   by   in- 
tense  drought  resulting   in  stunting   and  blighting    by' hot  winds   followed 
again  by   heavy    rains   in   certain  regions.      In   other  words,    irregular 
growth  conditions  have   emphasized    the  destructiveness    of   the    soil  and 
seed  borne   imperfect  fungi,    Fusarium,    Helminthosporium,    etc.v; 

"In   cu  rum  wheats  the    pa  rasite  known  as  Helminthosporium  has   caused 
extremely   large   destruction   in  certain  nortions   of  the   state   this    year 
in  the  way   of  destroying   the    grade    3f   the  durum  "heat,    particularly   the 
varieties    of   red  durum.    This    organism   brings  about  an   excess  production 
of   black  point  nh  i"h   tends   to    cause  great   in/jury   to    the    quality    of  flour 
from  the  standpoint   of   ^olor  and   texture." 

In  South  Dakota   Manley   Champlin   reported   "Considerable   evidence   of   infec- 
tion  by  Helminthosporium  on   the    glunres,    especially   of  durum  varieties;    grains 
also   affected." 

It    is   conservatively  estimated  that  these   troubles    caused  a    loss    in  North 
Dakota   of  about  2%  and    in  Minnesota   of  about  1% 


Other  di  seases. 

Basal  filurr.e    rot  of  wheat  caused  by   Bacterium  atrofaciens   McCulloch, 
recently  described  by   Lucia  McCulloch   (•Jour-.V'Agr.    Res.    Vol!    137  No.    10, 
543-551*    1520)    is  of  especial    Interest.       "hile   no  data   are    reported  a3    to 
the    occurrence    of    this  malady   in   lcjl%    Miss   McCulloch    reports"  that  the  dis- 
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ease  was  found  on  specimens  collie ted  in  l^lr/  and  l^lS  in  the  following 
states:  Kansas,  Michigan,  Minnesota,  Missouri,  Few  York,  Forth  Dakota, 
Oklahoma,    and   South  Dakota,    and   in  Alberta,   Canada. 

Stripe    ^causes  not  determined) .      The  so-called   stripe  of  wheat 
was  reported  from  Missouri:,    Illinois,    Indiana,    and  New  York. 

A  Rhizootonia  root  rot  of  wheat  was  reported  ty  b.   A.   Eessey  from 
Michigan.      It   was    said   to   occur    especially    in   heavy    soils. 

Khy nch o sp or i urn  graminicola  was  reported  by  ileald  and  Dana  as   attack- 
ing wheat  in  western  Washington. 

Alternaria  sp.    was  reported  on  wheat  from  Howard  county,   Missouri   and 
f  r  om  '„ ayn e  C oun  ty  ,    Oh  i  o . 

Glajosporium  sp.    on  wheat  was  reported  ty  M,    T.    Dook  as  "Very   abundant 
and  apparently  destructive"    in  New   Jersey.      It  was    also   reported  from  Minne- 
sota,  Missouri,    Ohio,    and  Washington.      It  may  not  be  improbable   that  this 
Cladosporium  is   a   saprophytic   development  following   eome  more  fundamental 
troutle . 

"White   spot1' ,    a  wheat   seedling  disease   of  uncertain  cause,    war   reoorted 
from  the  northwestern  part  of  Minnesota.      It  is   briefly  described  as  follows 
ty   the  Division  of  Plant  Pathology  of  the  Experiment  Station:      "An   interesting 
disease,   was  very  prevalent   in  the  Red  River  Valley   this    soring,      Fo   insect 
nor   fungus  was   feund   associated.      A  white  land   about  2   to   3  mm.    wide   appeared 
on   the  young   leaves.      The  leaves  would  twist  and  curl    at  this  point,    eventually 
shrivel,    and  break  off.      This  often   so  completely  defoliated  the  plants   that 
they   died.      Some   fields  were  completely  destroyed.     Plants  which   survived  thf 
seedling   stage   grew  normally.      In   sorae  casts   fields  which  looked  very   siCK  com- 
pletely   recovered   after   a   rain." 

Frost   in, jury   to  wheat  was   reported  as  having  caused  atout   1%  loss   in 
Idaho    and  p,  -  rJfo  loss   in  Washington.      These   frost  injuries  took  place    after 
wheat  was  in  head.      Heald  notes  as   follows   from  Washington:      "Some   fields 
complete   loss,    in   others    scattered,    unfilled  heads   resulted,    or  blighted   tips." 

From  Indiana,    Gardner  notes   that  ''Freezing  did  a  great  deal   of  damage   to 
Indiana  wheat  early   in   the   spring.      Much  of  this  wheat  did   not  recover  and 
there    is  quite  a  reduction   in  yield."      (July  15) • 

Injuries  from  spring  freezes  were   also    reported  from  Illinois,   Michigan, 
and  Missouri . 


RYE 


Stem  rust  caused  ty  Puce  in: la  graminis  Pers 

Stem  rust  of  rye  was  reported  as  occurring  in  slight  amounts  from 
Colorado  to  Few  York,  and  from  north  ec  south  in  practically  all  of  the  in- 
tervening states  where  rye  is  grown.   It  was  reported  as  causing  distinct 
losses  only  in  Minnesota,  Wisconsin,  Delaware,  Louth  Carolina  and  Georgia. 
In  these  states  the  percentages  of  loss  were  estimated  at  2,  1.  10,  1  and 
2%   respectively.   In  the  other  states  the  losses  were  estimi  ted  as  so  slight 
as  to  be  difficult  to  estimate  with  any  degree  of  accuracy  or  entirely  neg- 
ligible.  On  the  accompanying  map  -.re  indicated  the  occurrence  and  the  esti- 
mated percentages  of  reduction  in  yield  in  the  states  from  wnich  reports 
have  teen  received.   The  estimated  losses  are  summarized  in  bushels  in 
Plant  Disease  Eulletin,  Supplement  IP. ,    1920. 
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In  Wisconsin,  consistently  for  a  number  of  years,  early  and  severe  stem 
rust  infections  on  rye  have  been  noted  as  being  distinctly  associated  with  aecial 
infections  on  the  common  tarberry,  either  directly,  or  through  quack  grass.  In 
1911  a  striking  case  was  observed  where  a-  field  of  otherwise  fine  rye   was  prac- 
tically totally  destroyed  by  stem  rust.   Two  clumps  of  heavily  infected  barber- 
ries were  at  the  roadside  at  the  edge  of  the  field.   Another  field  of  rye  about 
ten  milts  distant,  under  similar  growing  conditions  and  no  barberries  anywhere 
near,  had  tut  very  little. stem  rust  in  it,  and  the  rust  developed  so  late  that  a 
splendid  crop  of  excellent  quality  was  obtained.   Since  then  numerous  cases  have 
been  followed  carefully  from  early  spring  on,  and  stern  rust  infections  traced  di- 
rectly to  infected  barberries.   Evidence  seems  to  indicate,  at  least  in  Wisconsin, 
that  when  the  common  tarterry  is  completely .eradicated  the  development  of  stem 
rust  on  this  crop  corning  from  other  sources  will  be  so  greatly  delayed  as  to  be 
of  negligible  importance. 


No  rust  resistant  varieties  of  ryu   were  reported. 
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Fig.    8.      estimated  percentage  redaction  in  yield   from   stem  rust  of  rye,    1319 

Leaf  rust  caused  by  Puccinia  dispersa  Erik. 

Leaf  rust  of  rye   occurred  widely  distributed  in  1919    as   usual,    and  caused 
marked   losses,    especially   in  certain  southeastern   and  eastern    states,    as   is 
shown  on   the   accompanying  map.      The   severity   of  the   attacks  by   this  disease 
seems   to  have  teen   accentuated,    as    in  the   case   of  the    leaf  rast  of  wheat,    by 
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the  unusually  open  preceding  winter.  The  estimated  losses  are  summarized  in 
bushels  in  Plant  Disease  Eulletin,  Supplement  12,  1^20. 

On  winter  rye  the  rust  was  first  noted  May  3^  ^n  Minnesota  and  June  1 
in  Wisconsin,   The  only  early  report  on  spring  rye  was  June  17 ,  in  Minnesota. 

¥0   outstanding  cases  of  varietal  resistance  to  the  disease  were  reported 
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Pig.    -j.      Estimated  percentage  reduction  in  yield   from  leaf  rust  of  rye,    1-J19 


Scat    (blight)    caused  ty  Gitterella   saubinettii   (rent.)    Sacc. 

Scat   (blight)    of  rye  was  considerably  more  common  and  more  d<  structive 
in  1913    than   in  preceding  years.      This  disease  was  reported  as  causing  marKed 
losses  in  South  Dakota,   Minnesota,   Wisconsin,   Icwa,   Missouri,   Illinois,   Indiana, 
and  Virginia.      Very    slight  losses  were   reported  from  Delaware,   Kentucky,   Tenn- 
essee,   Arkansas,   and  Oklahoma,  %  a  number   of  unusually   severe   infections  were 
reported.      One   field  in  Minnesota  had  JJ%   scab,    one   field  in   Illinois   showed 
90£,    and  one   field  in  Missouri   contained  &)%  scab.      The  disease  was  not  reported 
from  the  western   states.      The  distribution  and  estimated  percentages  of  loss  are 
indicated  on  the  accompanying  map.      The  estimated  losses  in  bushels  are    summa- 
rized  in  Plant  Disease  Eulletin,    Supplement  12,    1920, 

It  is  to  be  noted  that  the  area  of  greatest  losses  coincides  very  close- 
ly witn   the  corresponding  area  for  wheat  scab.      This  might  be  expected,    sir.ee 
rye  is  Known   to  be  susceptible  to   the   attacks  of  the   same  parasite   which  is 
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the  main  offender  in  the  case 
of  wheat  scab.   Hence  the  same 
factors  were  operative  on  rye 
as  on  wheat,  as  previously 
presented. 

As  to  the  relation  of 
severe  cases  of  scat  on  rye 
and  previous  crops  on  these 
fields,  it  is  particularly 
noteworthy  that  two  rye 
fields,  one  in  Minnesota  and 
one  in  Illinois,  where  unus- 
ually high  percentages  of  scat 
were  noted;  namely  ^fo   and  <j0% 
respectively,  both  had  teen  in 
corn  the  preceding  year.   Com- 
paratively high  percentages  of 
scat  on  ryv   were  also  noted  in 
Missouri  where  the  previous  crop 
had  teen  corn. 

No  outstanding  cases  of 
resistance  were  reported,  nor 
were  any  other  practicable  con- 
trol -measures . 
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in  yield  from  seal  ?f  rye   1919 

Anthracnose  caused  by  Golle-totrichum  cereale  Manns. 

Anthracnose  on  rye  was  reported  as  having  occurred  in  a  number  of  im- 
portant rye  producing  states  in  l^l^,  in  some  states  in  considerable  amounts, 
The  disease  was  definitely  reported  from  Minnesota ,  Wisconsin,  Iowa,  Missouri, 
Illinois,  Indiana,  Ohio,  Pennsylvania,  Virginia,  Tennessee  and  Alabama.   It 
was  reported  as  severe  in  southern  Virginia,  Alatama,  southern  Indiana  and  dif- 
ferent parts  of  Iowa,  and  Ohio. 

In  Alabama  it  was  said  to  be  the  "worst  disease  of  rye  in  the  state"  by 
E.  P.  Hopkins,   In  the  Experiment  Ctation  plots  at  Auburn  the  disease  was  re- 
ported as  unusually  s,evere  by  G.  L.  Peltier,   He  has  kindly  furnished  the  fol- 
lowing data. 

Table  11.   Relative  amounts  of  anthracnose  in  certain  varieties  of 
rye,  Auburn,'  Alalama,  May  20,  Yj lc) . 


Plot 
No. 


Varieties 


Florida 

Rosen 

Atruzzi 

Ordinary 


Percentage    : 
anthracnose   : 

:  Plot 
:   No. 

Varieties 

Percentage 
anthracnose 

25  -  40   .  ', 

59 
25 

50 

:    b 

;   I 

Georgia 
Piedmont 
Florida 
:    Tuscaloosa 

25 
50 

:      25 
25 
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NOTE.  "Of  all  the  rye  varieties,  Abruaai,  Florida  and  Tuscaloosa  art  the  most 
promising  under  Alalama  conditions  as  far  as  anthracnose  is  concerned. 
The  Tuscaloosa  rye  is  apparently  the  test." 

In  Iowa  it  was  reported  as  very  common  and  as  having  caused  R%  reduc- 
tion in  yield. 

Fortunately  the  disease  seems  to  be  lets  severe  in  the  northern  states 
where  rye  production  is  more  important  than  southward. 

Powdery  mildew  caused  ty  Erysiphe  graminis  De  C. 

Powdery  mildew  on  rye  was  reported  in  I919  from  Georgia  (Washington 
County),  Iowa  (Eenton  County,  common  in  the  tottom  lands),  and  Minnesota 
(Ramsey  County) . 


Stem  smut  caused  ty  Urqcystis  occulta  (..allr.)  Rat. 

Stem  smut  of  rye  was  reported  from  North  and  South  Dakota,  Nebraska, 
Kansas,  Minnesota,  Wisconsin,  Iowa,  Missouri,  Illinois,  Indiana,  Michigan, 
Ohio,  Pennsylvania,  Virginia,  South  Carolina,  Georgia,  Texas,  and  Arkansas. 
In  each  of  these  states  it  was  reported  as  very  slight  or  a  trace.   In 
Minnesota,  where  it  seems  to  be  most  general,  it  was  reported  as  "General 
tut  very  light  this  year."   At  Manhattan,  Kansas,  Melchers  reported,  "Only 
slight  amount  on  Agronomy  nursery  in  grain  from  shipped  in  seed."  Champlin 
made  a  similar  report  from  South  Dakota  as  follows;   "A  trace  in  Rosen  rye 
from  Michigan.   None  in  native  rye.'* 

Head  smut  caused  by  Ustilago  sp. 

Head  smut  of  rye.  previously  noted  in  Indiana,  Tennessee,  and 
Virginia,  was  reported  by  C.  T.  Gregory  as  having  occurred  in  two  fields 
in  St.  Joseph  County,  Indiana,  June  4,  Vjl'j.      He  reported  it  as  very  rare. 

Ergot  caused  by  Clayiceps  purpurea  (Fr.)  Tul. 

Ergot  on  rye  was  reported  in  lcjl9  from  all  of  the  Upper  Mississippi 
Valley  states  and  west  to  North  and  South  Dakota,  Netras.^a,  and  kansas,  and 
east  to,  and  including,  \west  Virginia  and  Pennsylvania.   In  a  number  of  statts 
it  was  reported  as  slightly  less  than  the  preceding  year.   The  following  re- 
ports are  of  especial  interest: 

Illinois:   "Ergot  does  not  seem  to  be  as  atundant  as  last  year,  tut  I  have 

observed  Go^.  infection  in  fields  where  volunteer  rye  has  appeared  in 

Clover  and  wheat."   H.  W.  Anderson. 

Iowa.:   "Common.   Ergot  also  very  common  on  wild  grasses."   I.  E.  Melhu?. 

Kansas:   "It  is  interesting  to  call  attention  to  the  fact  that  ergot  of 

rye  occurs  very  rarely  in  this  state,  although  a  very  small  acreage 
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of  rye   is  planted,    still    the  amount  of  ergot     that  is   found,  is  very 
small   in  proportion   to    the   acreage.'"      L.    L.   Iv'.elchers . 

Michigan:       |; Common,    but  not  doing  very  much   damage.      Brine,  treatment  com- 

'    ing   into   use."    'li.    A.    Bessey.' 

North  Dakota;   "Brgot  is  reported  from  many  parts  of  the  state  and  it 
:bas  teen  observed  in  numerous  fields,  tut  not  quite  as  pronounced 
this  year  in  this' region  as  in  previous  years.   However,  it  is 
sufficiently  abundant  to  indicate,  as  in  previous  years,  that  this 
disease  is  to  become  one  of  the  most  destructive  and  difficult  to 
handle  of  the  rye  troubles  in  this  state."   H.  L.  Policy. 

West  Virginia.   "Special  ens  collected  in  Monongalia  County  and  at  out 
%   of  h  cads'*  in  f  do  ted  in'  the  field  examined,"   N."j.  Giddings. 

M so on sin:   "More "ergot  than  for  several  years.   One  field  in  Outagamie 
County  showed  95%  °f  plants  having  one  or  several  sclerotia  to  the 
head."   R.  E.  Vaughan. 


Other  Bi  seas  e s 

A  bacterial  disease  on  rye  was  reported  from  Idaho. by  Hungerford. 

Septoria  was  reported  on  rye,  from  Texas,  Minnesota  (leaves  and  nodes), 
Wisconsin  (leaves),  Ohio  (leaves),  and  Indiana  (h^ads) . 

Rhynohosporium  blight  caused  by  Rhynchosporium  secalis  ("Heins.)  Davis 
was  reported  ty  Heald  and  Dana  from  western  Washington.  It  also  occurred  in 
Wisconsin.    ,  '  ■  . 

Helm'inthosporium  sp .  was  reported  as.  attacking  nye  stems  in  Oklahoma 
and  Minnesota. 

Bpicoccum  sphaerosporium  was  reported  on  rye  from  Minnesota. 

"Broken  stem"  disease  o.f  ry.er  presumably  caused  by  an  associated  specie; 
of  Mycosphaerella  was  reported  from  Sandusky  County,  Ohio  by  Freda  Detmers. 

Sterility  in  rye,  cause  not  determined,  was-  reported  by  J.  L.  Seal  as 
causing  marked  losses'  (as  high  as  50%)  •  in  certain  fields  in  South  Carolina. 


B ARLBY     ...:. 

Covered  smut  caused  ty  Ustilago  hordei  (Ptrs.)  \\.    k   S. 

.  Covered  smut  of  barley  was  rtoorted  as  having  occurred  very  generally 
throughout  barley  growing  sections  as  in  previous  years.   From  a  few  states 
the  losses  from  this  disease  Were  reported  as  a  little  less  than  the  preceding 
year.   On  the  whole,  however,  they  are"  comparatively  low  except  in  a  few 
states. 

In  a  number  of  individual  fields  in  different*  states  rather  high  percent- 
ages: of  covered  smut  of  barley '  were  noted  in  the  course  of  the  cereal  disease 
survey  as  follows: 


'   43 

Tatle   12.      Highest  percentages  of  covered  smut  of  larley   in  individual 

fields  as  noted  in  the  cereal  disease   survey   in  l'jl^  • 


States             : 

Highest              : 

:              States            : 

Highest  % 

Nevj  York               : 

2                     : 

:   '     Minnesota            : 

20 

Pennsylvania        : 

4 

:         Iowa                        : 

<•• 

Virginia                : 

"2 
J 

:        Missouri 

3 

Kentucky 

15 

:        I'orth  Dakota 

t 

Tennessee 

:                    10 

: :        Nebraska 

3 

Alatama' 

2 

Kans 

2 

Texas 

Go 

:        1  on tana 

Oklahoma 

:                    £r 

:        Colorado 

r 

Ohio 

15 

:         Idaho 

: 

Indiana 

:                       8 

: ;        Washington 

: 

Wisconsin 

7 

. .        California 

j1- 

Cn   the   accompanying  map   are   indicated  the   estimated  percentages  of  re- 
daction  in  yield  where   the  disease   was   reported.      These  losses   summarized   in 
tushels    are   given  in  Plant  Disease  Bulletin,    Guppler/'tnt  lc ,    1-J20  . 
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Fig.    11.      asticated  percentage   reduction   in  yield   from  covered   smut  of  larley 

1919. 
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In  some  states  the  losses  from  this  cisease  exceed  those  from  the  loose 
smut  of  tarley  and  in  others  the  reverse  seems  to  be  true.   In  a  numt  er  of 
states  the  losses  from  these  two  smuts  are  about  equal. 

From  Montana,  H.  M.  Jennison  reported  that  this  disease  was  less  in 
1919  than  usual,  "partly,  it  would  appear,  on  account  of  the  extreme  dryness 
throughout  the  season  and  tartly  on  account  of  more  general  and  successful 
control  treatments." 

No  outstanding  cases  of  varietal  resistance  were  reported.   However, 
from  Minnesota  it  is  reported  by  the  Section  of  Plant  Pathology  of  the  Col- 
lege and  Experiment  Station  that  Manchuria  barley  was  found  more  heavily 
smutted  than  Six  Row  barley  (Manchuria  av.  I.zj5;  Six  Row  av.  .7%). 

As  for  control  measures  the  formaldehyde  wet  method  was  the  most  com- 
mon seed  treatment  except  in  California  where  the  copper  sulphate  method  also 
was  used  extensively.   The  formaldehyde  dry  method  was  reported  effective 
from  ivansas  and  Washington  as  follows: 

Kansas:   "The  dry  formaldehyde  method  will  control  the  covered  smut  of 

tarley  and  seems  quite  advisable  for  use  in  controlling  this  disease." 

L.  E.  Melchers. 
Washington:   In  comparing  effectiveness  of  the  wet  and  dry  methods  of 

formaldehyde  seed  treatment  for  barley  Heald  reported:   "lest  results 

with  dry  method  experiment  of  I919." 

Loose  smut  caused  ty  Ustilago  riuda  (Jens.)  h.  &  S. 

Loose  smut  of  barley,  although  generally  present,  was  reported  from  a 
number  of  states. to  have  teen  somewhat  less  destructive  in  1919  than  usual. 
While  the  percentages  of  loose  smut  found  in  the  course  of  the  cereal  disease 
survey  were  commonly  low,  a  number  of  rather  unusually  high  percentages  were 
noted.   These  being  of  especial  interest  are  given  by  states  in  the  following 
table; 

Table  lj.      Highest  percentages  of  loose  smut  of  tarley  in  individual 
fields  as  noted  in  the  cerer-l  disease  survey  in  1919- 


States        : 

Highest  %            : 

:    States          : 

Highest  % 

New  York      : 

5 

:    Iowa           : 

30 

Pennsylvania 

2           : 

:    Missouri        : 

4 

Kentucky 

2                        : 

Nebraska       : 

3 

Tennessee 

4 

:    Kansas          : 

3 

Texas 

£5 

:    Montana 

3 

Oklahoma 

:        4 

:    Colorado        : 

1.3 

Ohio 

25 

Idaho 

1 

Indiana 

25 

:    Washington 

1 

Wisconsin 

;        8          : 

California      : 

50 

Minnesota 

:       20          : 

45 


Or.   the  whole,    loose   smut  of  1  erley  was  more  revere   than  covered   smut 
particularly    in  Indiana,    Ohio,    and   Kentucky.      In  ceita:n  other   states   it  was 
less   severe   and   in   still   others   alout   the    same. 

On    the  accompanying  map   are   indicated   the   estimated  Percentages   of  re- 
duction  in  yield  where   the   disease  v;as   reported. 

ho  differences  of  varietal   susceptibility  were   reoorted.     Control  mea- 
sures   such   as   the  modified  hot  water  method   o~r  seed  treatment  are  apparently   tut 
little   used. 
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Fig.    12.    Estimated  percentage  reduction   in  yield    from  loose    smut  of  barley,         I 


stripe  caused  tv  Helminthosporium  gramineum  Rat 


Stripe   of  tarley  was  reported   from  a  numter  of  stater   in  l-)l'j .      In   some 
states,   particularly   Iuwa  and  Colorado,    it  was   reported  as   sevtre.      In   Wisconsin 
the  aisease  "/as   ::,uch  less    severe    than   for   a  numter  of  years.      From  Iowa,   R.    0. 
Cromwell  reported  finding  fields  with  as  high   as  35$   °f  plants  destroyed  by 
stripe.      In  Colorado,    Leach   reported  that  in   "a   few  fields  as  high   as  2^%  of 
plants  were  completely  killed".      From  Michigan,   G.    H.    Coons  reported,    "Parley 
stripe   coar.on;    early  attache   exceptionally    severe". 

On  the   accompanying  map  are   indicated  the  estimated  percentages  of  re- 
duction in  yield   in   states   from  which  reports   were   received.      It   is   of  especial 
importance   to  note    that  this  disease   is  occurring  not  only   in  the  north  on 
spring  tarley,    cut  also  in   the  South  on  winter  tarley. 


4o 

While   it  is  well   known   that  this  disease   is!  seed  borne,    it  is  of  especial 
interest  when   data  is   secured  on   its  introduction  into  new    sections.      Two   such 
bits  of  data  were    received  in  1 J 13  •      L-.    E.    Melchers  reported  from  Kansas  that 
"The   stride   disease   of  tarley  was   found  in   some  parts  in  the  college   nursery, 
seed  having  teen   rent  in   from  some  other  state.     None   of  the  bar  lev  Helmlnthos- 
pprium  diseases  have   ever  teen    found   occurring  in   any   of  the  commercial   fields." 
L.    H.    Leonian  reported   from  New  Mexico   that  the  disease  was  particularly   severe 
in  Dona  Ana  County,    in   the   southern  part  of  the   state,    and   that  it  had  teen    traced 
to   infected  seed  bought  from  a  Colorado   seedsman  and  distributed  among  farmers 
of  that  Count*'. 

The  disease   is  difficult  to  control   completely  by  any   of  the    standard 
seed   treatments.      The  long  soak,    wet  formaldehyde  method   is  best.      To   secure 
best  control    the   seed   should  he  well   cleaned  first,    then   soaked  in   a  1  pt,    to 
30   gal,    formaldehyde   solution  for   at  least  two,   and  preferably   three,    hours.      This 
good  tarley  will   stand.      The   hot  formaldehyde  method  is  used   in   Iowa  to   some 
extent.      Other   formaldehyde   treatments  as  well   as  hot  water  and  copper   sulphate 
methods  reduce  the  disease  markedly,   tut  usually  do  not  eliminate   it. 
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Fig.    13.      estimated  percentage   reduction  in  yield    from  stripe  of  tarley,    19 19 


Stem  rust  caused  by  Puooinia  graminis  Pers. 

Stem  rust  of  tarley  caused  marked,  losses  in  the  important  barley  pro- 
Luction   area   of   the  Upper  Mississippi  Valley  in  I9I9.      In  other   sections  losses 


• 

from    thi:    disease  were   small.      On  the  accompanying  ma        re  indicated    I  n^e 

of  occurrence  and  percentages  of  estimated  loss  in   the    v  riour    states  where 
losses    were   re]  cried.      The  estimated  losses  are    summarized   ii    bu   .  in 

Plant  Disease  Fulletin,    Supplement  12,    1320. 

In    general,    the    range  of  the  more    revere   losses  coil     Ides  r  clor  e- 

ly  with  those   caused  by  the    same   species  of  fundus   on  wheat  and  r^e.      Tl 
no  ^  doubt,    is  rgeatle   to    tee    fact   that  barley  is  a  com  on  host  to   thi 

ized    races  of  this    rust  on  wheat  and   rye.      The   losses   fr         ;ttac.,s   of   st<  1 

on  barley,    while  consideratle,    arc    not  excessive,   due  in  general    '■     thi     early 
maturity  of   the  ore.. 

,r  o   outstanding  cases  of  varietal   resistance  were   reported. 
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Fig.    14"      ^stiT.ated  percentage    reduction   in  yield    from    :"•.      rusl    oi    t    .     ■     . 


Leaf  rust  caused   by  Pucoinia   simplex    (i\cerv.)     ,rik. 


The   leaf  rust  of  barley,   chile   rather   widely   distributed  during    ljl), 
was  reported  as   causing  no  appreciable  losses   except  in  Pennsylvania,    Pennessee, 
and  California,    as   shown  on   the  accc^        .    in     me  <■      In    the    n<  rthern  .  irsissippi 
Valley   states    this   rust  is  most  commonly   seen  on  volunteer   barley   in  the    fall. 
In  California,   where  barley  is  commonly   sown  in  the   fall,   iT   becomes  much  more 
atundant  in   the  regular  crop.      In   that  state   it  was   reported  most  abundant  in 
Monterey   and  canta  Clara  Counties. 
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Pig.    l^.      Estimated  percentage   reduction   in  yield  from  leaf  rust  of  barley,    1H19. 


Scab  (blight)   caused  ty  Gobterella  saubinettii  (Mont,)    Sacc. 

Scat   (blight)    of  barley  was    reported  from  a  number   of  the  Upper  Mississippi 
Valley,    Ohio  Valley   and  nearby   states  in   1919,    in  contrast  to   very   scattering 
reports   heretofore.      The   earliest   report  of  this   disease   from  collaborators    seems 
to  be  from  Nebraska  in  l^Oy.      In  1^0^   it  was   reported  from  Iowa;    in  1^15  from 
Minnesota;    in   1918  from  Iowa,   Minnesota  and  Wisconsin;    in  l^lj    from  North  and 
South  Dakota,   Minnesota,    .visconsin,    Iowa,   Missouri,    Illinois,   Indiana,    Ohio, 
Pennsylvania,   Kentucky  and  Tennessee.      In  Iowa  and  South  Dakota  the  disease  was 
reported  as   rather   severe  on  barley   on   the   average,    and   causing  an  estimated   loss 
of  about  3  "  5c!''      ^n  Missouri,   Kentucky  and  Tennessee   losses  were  appreciable 
although   slight,    estimated   at  1%.      In  a   number  of  cases    rather  high  percentages   of 
scatted  barley  heads  were  noted.      Individual  fields    in   Kentucky   and  Tennessee 
were  observed  where  ^O  and  40%  of  the  heads  were  scabbed,    respectively.      In 
Minnesota  the  highest  percentage   noted  was  30%;    in  Iowa  20%;    in  Missouri   10%.      On 
the  whole,    the   general   infection   area   on  barley  coincides   in    general  with    that 
where   the  'wheat   scat   epidemic   was    severe,    hence   it   is   not  surprising  that  the 
disease   on  barley   should  have   been  found  to  occur  more   extensively   in  V)\°)    than 
heretofore. 

As  to  relations  of  these  hifeh  percentages  of  scab  on  barley  to  previous 
crops  on  those  fields,  it  is  particularly  interesting  to  note  that  where  these 
highest  percentages    of    scab  in  barley  occurred  in  Mlnneso'ta,   Iowa  arid  Missouri, 
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the  preceding  crop,    in   each  case,    had  teen  corn.      In  Tennessee,    however,    the 
preceding  crop  was  reported  as  having  teen  cowpeas. 

Net  blotch  caused  ty  Helminthosporium  teres  Sacc. 

Uet  blotch   of  tarley  was  reported  in  VjV)   from  a  wider   area  than   the 
e receding  year.      It  was  reported  from  California,    Oregon,    Idaho,    Montana,   North 
and   South   Dakota,   Minnesota,    Wisconsin,    Iowa,    Kansas,    Texas,   Missouri,    Illinois, 
Indiana,   Michigan,    Ohio,    New  York   arid  Vermont.      In  most  cases   the   attacks  were 
flight,      however,    in   the  Upper  Mississippi   Valley  and   eastward   the   disease  was 
rather   severe   in   some  cases,    especially   in  Wisconsin  and  Michigan  where   the 
plants  were  defoliated  prematurely. 

In  Minnesota,    Mariout  and  U.    0.    wales  barleys  were   reported  by   the 
Section   of  Plant  Pathology  of   the  College  of  Agriculture  and  Experiment  Station 
as  "the  most  severely  attacked  of  twenty-one  varieties   grown  on  the  University 
Farm  '  . 

Known    seed   treatments   do  not  fully  control   the  disease. 

Spot  tlotch  caused  by  Ke  I  mi  n  th  o  sp  o  r  ium   sativum  P.K.&B. 

Spot  tlotch  of  tarley  also  was   reported  from  a  wider   area  in  1919    than 
the  preceding  year.      It  was  reported   from  California,   Washington,    Idaho,    Montana, 
i;crth  Dakota,  Minnesota,   Wisconsin,    Nebraska,    Iowa,   Missouri,    Texas,    Tennessee, 
Illinois,    Indiana,    Ohio,   Pennsylvania  and   Vermont.      In  no  cases  were  losses 
said   to  be   severe. 

The  ordinary   seed  treatments  do  not  control  the  disease.      It  has  been 
recently    found  at  Wisconsin  in  cooperation  with   the  Office  of  Cereal   Investi- 
gations,   (Jour.    Agr.    Res.    l8 : 379 , 1^20 )    that  some   form  of  dry   heat   seed   treatment 
seems  promising,      However,    this   has  not  yet  been  perfected  to   the  point  of 
being  applicable   in  practice   except  on  very   small  lots  of  seed. 

Rhynchosporium  blight  caused  ty  Rhy n ch  o  s  p  or  i  urn   sec alls   (Heins.)    Davis. 

The  Rhynchosporium  blight  of  tarley  was   severe  locally   in   central  Califor- 
nia, western   Oregon,   western  Washington,    arid  was  reported  as  slight  in  Idaho, 
...on  tana,    and  Wi  scons  in. 

Promising  indications  of  disease  resistance  were    reported  ty  Johnson  and 
Mackie   (Phytopathology  10:54,1920).      It  was  noted  that  certain   selections   from 
two  tarley  varieties,   Mariout  and  Tennessee  Winter,    showed  rather-    striking 
evidences  of  resistance   in  comparison  with  a  large  numter   of  other  varieties  grown 
along  side  in   the    same   series  of  variety   tests.      Fortunately  both  of   these  tarley 
varieties,   Mariout  and  Tennessee  Winter,   are   adapted  agronomically   to  California 
conditions , 


Anthracnose  caused  ty  Co  lie  to  trie  hum  cere  ale  Manns. 

Anthracncse   on  tarley  was  reported  from  tut  four   states    in   1919;    namely, 
Minnesota,    Tennessee,    Texas   and  Wisconsin. 


w 
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Ergot  caused  by  Clavicep?   purpurea   (Pr.  )    Till. 

Ergot   on  barley   was    reported  in  1919    from  North   Dakota,   Minnesota, 
Wisconsin, ■  Iowa,    Missouri,   ana   Indiana,    In  all  cases   as    rare   or  a   trace.      In 
Minnesota,    in  addition   to  being   reported   on  common  barley    (Hcrdeum  vulgare ) 
from  a   number   of    counties,    it  was   reported   on  six-row  barley   (H,    hexastichon . 
from  Ramsey  County,    and   on   two-row   barley    (H.    distichon)    from  Ramsey  and 
Stevens   Counties. 


Other   diseases. 

Bacterial  blight   of  barley,    caused   by   Bacterium   translu^ ens   J.    J-.    &   R.  ,. 
as    reported  as  having   occurred  to  a   limited  extent   in   Idaho,    Montana,    Minnesota, 
Wisconsin,    Iowa,    Arkansas,    and  Ohio.      In  Arkansas  W.    R.    Rosen   reported    the   dis- 
ease  severe   on   barley    in  seedling   stage. 

Atanasoff  and   Johnson   reported   (jour.    Agr.    Res.    18:386,    1920.  )    that  the 
seed  borne   infection   from  this    disease   could  be  eliminated  by   severe  dry  heat 
treatment. 

Powde ry  mildew   of  barley    (Erysiphe   gra minis   Pe  C • )   was    reported  as   slight 
from  Idaho,    Montana,    Minnesota,,   Wisconsin,    Indiana,   Pennsylvania,    and   Tennessee 
and  no  doubt  occurred   much  more   extensively. 

Septoria   sp  .    on    Parley  was   reported   from  Idaho,    North   .and  South   Dakota, 
No   injury   reported. 

A_J!_fio_ot  rot";    causal  fungus   not  determined,    was  reoorted  from  western 
Washington  by  Heald   and  Dana. 

Stripe    ru  st   on  barley    caused    by  Puccinia   glumarurn   (Schm.  )    E.    &  H.    was 
not  reported    from  any  state   in   1S19- 

The  so-called  false   stripe  of   barley,    cause  not   known,    was   reported   from 
North    Dakota,    Wisconsin,    and    Missouri. 

ZlPJ-t  Jy.,iury .  to   barley   was  reoorted   by  C    W.    Hungerford  as   common   in 
Idaho   in  1919  j  .-.causing,    on  the  whole,    about  %  loss    in  that   state.    He   states 
also    that,    "Heavy  frosts  when  heads   were   emerging   from  boot  killed  part   of 
spiklets   xn  heads. " 


OATS 

Smut  caused  by   Us  til  ago  avenae    (Pers.  )    Jens,    a  r.d  U-    levis    (K.    &  S.  )   Mag. 

The  smuts   of    oats    were    reported    from  almost   everv   state    in  the   Union. 
No  reports  were    received   from  a  few   states-      No  doubt   these   smuts   occurred  at 
least   to  some   extent  wherever    the  crop  was   grown.      However,    it   was   reoorted 
from  a   number    of   states   that   there  was,    on    the  whole,    less   smut   in   oats    in 
1919    than  in  previous   years- 

On  the  accompanying  map  is  indicated  the  estimated  percentages  of  loss 
m  the  various  states  from  which  reports  were  received.  The  esti rated  losses 
summarized   in  bushels   are  given  in   Plant  Disease   Bulletin,    Supplement   12,    1920. 

While   these    state   averages    are   mostly  comparatively   low    in  different 
states,    a   number   of    fields   with  very   hi0h  percentages    of    smut  were    observed 
during  the   course    Ar    the   cereal   disease   survey-      These   are  given    in  the   follow- 
in      table;- 
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Table  14.      Highest  percentages    of  smuts   of  oats   in   I915  as    reported  by 
the   cereal  disease    survey. 


State 


New   York 

Pennsylvania 

M   ryla  nd 

Virginia 

Georgia 

Ohio 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Mi  s  s  our i 

North  Dakota 


Highest  ijsrcerrlage 
reported 


Covered'  smut    -.Loose   smut 


43. 
lb. 

0. 

t. 

24. 
12. 

4« 

5- 

30. 

8. 

20. 
10. 


30 

14 

35 

12 

24 

2A. 
50 

9 

5 
24 


S  ta  te 


Nebraska 

Kan  s  a  s 

Kentucky 

Tennessee 

Alabama 

Texas 

Oklahoma 

Arka  nsas 

Montana 

Colorado 

Idah  0 

"'ashington 

Ca  lifornia 


Highest  percentage 
reported 


Covered   smut: 

Loose   smut 

b.           ! 

3- 

20, 

20. 

0. 

4- 

10. 

25. 

42. 

20. 

24. 

:           30- 

10. 

:          10. 

14. 

15- 

40. 

3V 

•7 

3.6 

60. 
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:           12. 

100. 

:             0. 
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Fig.    l6.    Estimated  percentage    reduction  in.  yit  Id  from  smuts    jf  oats,    1919- 
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No  outstanding    cases    £    varietal   resistance  were   reported.    Formaldehyde 
seed  treatments   were  reported  very  generally  effective   and    fairly   commonly  prac- 
ticed  in  1919    in  certain  states,    in    others   less   so,      Both   wet  and  dry   methods 
were   used. 

Table  15,    which    is  largely  self-explanatory,    gives   data   on  extent  and  ef- 
fectiveness  of  seed   treatments  as  applied  to  oats   for   prevention  of  smuts. 

As    to   tine   relative  effectiveness    ol"   the  dry  and  wet  methods    of    formalde- 
hyde  seed   treatment,   collaborators   were  requested   to  report:    "Results   with  dry 
formaldehyde   (pint  to  pint)    treatment  for    oats  as   compared  with   tine   ordinary 
sprinkling,    I-40   (l  pt.    to   40  gal.)    method." 

The  following  reports  were   received.      Other  states  either  had  no  data   or 
did  not  report. 

Pennsylvania:    "Dry  formaldehyde  method  has   largely  supplemented    the 
'wet  method'    in  treatment  of  oats."   H.    R.    Or  ton. 

Arkansas:    "The  dry  formaldehyde  method    (l-l)    of  controlling    oat  smuts 
was  found   to    be   satisfactory,   but  not    as   complete  a    control   as   the 
1-40  method.      A  few   smutted  heads  appeared   in  the  dry  treated  grain." 
Elliott. 

Michigan:    "Excellent."   Coins. 

Missouri :_  "Dry    treatment  with   formaldehyde  for    oats   is    rarely  us  ed   in 
th  i  s  s  ta  t e .  "    Man  e val . 

Kansas_t  "The   dry    formaldehyde   treatments    for    oat  smut  have  given   equal- 
ly  satisfactory   results   when   compared   to    th  e   ordinary  sprinkling 
me  th  ou  .  "   Ke  ic  h  er  s . 

Washington^  "Hot  as   satisfactory   according    to   our    Experiment    Station 
experiments    of  I91G;    better   according  to  IS  19   tests."    Heald. 

Vermont i    "We   recommend  both,    but  the    county  agents   and   farmers  are 
familiar  with   the  wet  method  and  Vermonters  are   slow   to  change." 
Gilbert. 

Idah  0 ;_  The   following  was  reported  by   0.     ".    Hunger  ford  on  tests   carried 

on  at  the    Idaho  Experiment  Station    with    several   methods    of    seed  treat- 
ment for  oat  smut  prevention.      Three   lots    of   snutted   oats   were  used. 
The   results   from   three    of    the  treatments,    namely;    1  pt.    to  43  gal- 
wet  method,    1  pt.    to   10  gal.    wet  method,    and   1  pt.    to   1  pt.    dry 
method,    in    comparison   with  results  from  untreated   controls,    are   sum- 
marized  in  the    following    table  ; 

Table  l6.    Summary   of   results    of  tests    in   Idaho   in   1919    on   comparative 
effectiveness  for   oat   smut  prevention  of  wet  find   dry  methods   of    formaldehyde 

seed   treatment. 


Percentage    of    smut   in    crou 

Seed  lots 

Untreated 
controls 

I-43  wet 
me  th  od 

1-10  wet 

method 

1-1   dry 
me  thod 

A 
B 
C 

12 

3 

!                        2 

0 

0 

:               3 

0 

0 

:                0 

1 

:             0 

0 
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South  Carolina  ?      The  following  was  reported  by   J,    L.    Seal   on   tests 
carried   out  by  a   student  under  his    direction  at  Clemson  College. 
Two   lots    of    seed  were   used:    A   =  Red  Rust  ProC>f  oats,    smutted;    E   = 
Fulghum  oats,    trace   of   smut.    Two  seed  treatments,    1  pt.    to  AO  gal, 
wet  method  and  1  pt.    to  1  pt.   dry   method,    were   used.      The  results 
are   summarized    in  the    following    tablet 

Taole    17.      Summary   of  results    of    tests    in   South  Carolina   in  1919    on  wet 
and  dry  methods    of    formaldehyde    seed   treatment   on  oats. 


:        Germination 

:    Percentage 

?s   of   smut 

Seed    treatments 

:      ■  per  ce  ntages 

:  .                  in 

c  rop 

•  .    Seed 

:         Seed 

Seed 

Seed 

lot   A 

:      lot  B 

lot  A 

:        lot  B 

Controls,    untreated 

100.0 

85.I 

6.0        ■ 

2.8 

Formaldehyde,    1   to   1  dry 

method 

.      71-3 

:      66.3 

0.0 

0.0 

"                      n        11     n        11 
11                      »       11     11        11 

Controls,    untreated 
Formaldehyde   1   to  40  wet 

11 
ti 

method 

.      54-0 
60.8 

66.3 

■      55-4 

r)6-7 
.82.4 

:      ri6 . 7      ■ 

0.0 
O.4 
9-2 
0.2 

0.0 
0.0 

5-4 

0.0 

»             »>      11      11      11 
11             ti      11      11      11 

Controls,    untreated 

11               , 

54.0 
82.4 

78.4 

79-7 
93.2 

•  0. 0        :           0. 0 

0.0      1        0.0 

7.6        :          4.3 

Stem  rust  caused   by   Puccinia   greminis   Pers. 

Stem   rust   of    oats  .occurred    over   a  wide   rarge    in   19 19   as   ^n  previous 
years.      In  a   number    of   states,    notably  Minnesota,    the  Dakotas,    and  Nebraska, 
the    disease   caused   considerable    losses  while   in   many    others    the    losses  from 
this    disease   on   oats  was   negligible.      On   the  accompanying  map  are   indicated 
the  occurrence  and   estimated   percentages    of  reduction   in   yield    in   the.  various 
states   from  which    reports   have   been  received.      The   estimated   losses   are    sum- 
marized  in  bushels    in  Plant   Disease   Bulletin,    Supplement  12,    1920. 

While  in   general    the  percentages   are   low,    it   is  well   known   that  stem 
rust   is   a    limiting   factor    in    the   successful  culture   of  oats    in    southern  Cali- 
fornia.     Hence   the  figures   on  losses    in  California   greatly  underestimate   the 
actual   situation,    for    if  the  rust  attacks  were  less    severe   there,    or    if   suit- 
able   rust   resistant  varieties  were  available   for  culture,    a   much   greater    acre- 
age   of    oats  would   undoubtedly  be  grown   in  that  section. 

A  few  years   ago  the    writer    (Johnson)    learned  of   certain   rather   unusual 
indirect  effects    of    these   severe   attacks   of  stem,  rust   on   oats   in   southern  Cali- 
fornia upon  certain  phases   of   agricultural  practice    there..     In  inspecting  bar- 
ley  for   diseases    south    of    San  Diego,    especially  in  the   vicinity    of   Chula   Vista, 
it  was  found  that   barley  was   grown   there  chiefly   for  hay.      Upon   inquiry    it  was 
learned   that    other   more    desirable    grains,    especially  oats   were   not  grown   for 
hay  because    of   the  severity    af    stem   rust   attacks   on   those  grains,    while    it 
was   found  by   experience  that  barley   rusted  but  very   little.      The  writer's 
observations  as    to  these  points,    especially  as    to   oats   and  barley,    tended    to 
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substantiate   this.      That   is,    the    rather  limiti  i  amount   of  volunteer  oats   found 
was  unusually  heavily  attacked  by    stem   ruet,   while   barley  was  rusted   cornpara- 
tively  little  and   only  with    the   barley  leaf  rust,    which  did  but  little    damage. 

The    chain   of   rather  unusual   indirect  effects   referred  to  above,    that 
this   condition  had  upon  certain  phases    cf    agricultural   practice,    may  be   summed 
up   briefly  as   follows:      In   the  first  place,    horses,    in  general,   are  oref erred 
to   mules   for   use   on    the   extensive  lemon  plantations    in  that  section.      Further, 
the    common  method  of   producing  hay   there   for  farm  animals   is  by  growing  grains 
and    rutting  and  curing   same   just  before  maturity.      Oats   thus  handled  makes 
good  hay   and   is    satisfactory    for   horses.      But,   as   stated  above,    the  growing 
of    oats    for    this  purpose  had   to  be  aiscontinued  because   of    the  unusually  se- 
vere attaoks   of  stem  rust,    and  barley  was    substituted. 

It   was  found   that  the   awns   on    the   barley  used   for   hay    irritated    til  e 
mouths   of  the  horses   to    the  extent  of   making   them  so    sore   that  the    horses   did 
not  do  well.      On   the   other   hand,    it  was    found  that  mules   were   not  bothered    in 
this  way   by    tie  barley   hay.      On   account  of    this   general   situation   the   horses 
formerly  owned  on   the   large   lemon  ranch  visited  had   been  disposed  of  and 
mules   substituted. 

The   stem  rust    of    oats  was    reported  as    serious    locally   in  northeastern 
Pennsylvania.      Here  the   severe  attacks  were  associated   with  aerial    infections 
on  the    common  barberry.      Lo^al  outbreaks    were  also  reported   from  Vermont 
Both   in  North    and   South  Dakota   the  more   severe   attacks   were    in    the  eastern 
sections   of  those   states. 
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Fig.    17.      Estimated  percentage  reduction  in  yield  from  stem  rust   of 
oats,    1^19, 
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No  outstanding  cases   of  rust   resistance  were  noted,   although  in  Texas 
it  was  reported  that  the    varieties    Texas   Rust  Proof  and  Ferguson-  were   somewhat 
less   rusted   than  other  varieties.      ^1  so    from  Oklahoma   Texas   Rust  Proof  was   re- 
ported as   not    so   badly   rusted  as    other  varieties.      As  with    most  other    grains, 
it  was   noted    that  late  varieties    j£    oats   tend  to    rust  more  heavily   than   the 
earlier  varieties.      It  was   noted,    particularly    in   South  Dakota  and  Wisconsin, 
that  the  variety  Sixty   Day  ripened  sufficiently  early   to  escape   the    severe  at- 
tacks  of   the  rust.      In  Minnesota    the    oats  varieties    were  listed  in  the  follow- 
ing  order  as    to  relative  susceptibility  to   rust,    the  least  susceptible   first: 
White   Russian,    Green   Russian,    Swedish  Select,    Silvermine,    White.      It  was   noted, 
however,    that   ih  e  estimated  percentages  of   mast   on  these   varieties  were   not 
very  widely   separated. 


Crown   rust  caused  by  Puccinia   coronata  Cda . 

Crown  rust  of    oats    occurred  wi  dely  during  'dtfY) ,    as   in   previous   vears. 
On   the    accompanying  map  are  indicated   tie    observed  geographic   range  and   esti- 
mated percentages    of   reduction  in  yield  where  losses  were   reported,      The  es- 
timated  losses   are    summarized  in  bushels    in  Plant  Disease   Bulletin,    Supplement 
12,    1920.      In  general,    the  highest   percentages    of  loss   were    relatively   the 
greatest  in   the    southern  and  southeastern  states  and   in   the    northern  Missis- 
sippi Valley,      In    the  former    general   regijn   winter  oats   are    grown,    and   in  the 
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Fig.    lb.      Estimated  percentage   reduction    in   yield  from  crown   rust  of 
oats,    1919. 
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latter  only   spring  oats  are  grown.      The  unusually  oo>_n  preceding  winter   and 
early  spring  made  conditi  ons   unusually    favorable   for  the    rust  development   on 
oats   in  the    southern  and  southeastern  states    in  191fj»    which  no  doubt,  amounts 
to  a   larbe  extent  for    the  losses   there.      In   tie  northern  Mississippi   Valley 
the    greatest  losses  occurred  on  late  maturing  varieties,  which    is   usual.      In 
the  general  region  midway  between,    vhere  losses    ;?:-o.n  th  Ms    rust   are    reported 
as    being  considerably   less,    the  spring    outs   ripen  earlier    than  farther   north 
and    tend   to  escape   the    later  attacks   from  the    rust,      Furthermore,    indications 
are  that  the   buckthorn,    which    carries  the    aecial    stage,    is   an  important   factor 
northward    in  starting  epidemics    of  this  rust.      Definite  cases    of   association 
between  aecie  1   infections   on  the  buckthorn   (Rhamnus   oabhartioa)    and  heavy 
crown  rust   infections   on    oats    were  noted   in   Iowa,    nortnern   Illinois   and 
southern   Wisconsin;    and    it   is    suggested   from  Vermont  that  a   similar   condition 
may  possibly   obtain   in   that  state  also. 

Infections    were  reported  from  Couth   Carolina   and   Mississippi   es    early 
as  April,    from  Tennessee  May   15,    from  South   Dakota   June  24,    Minnesota   June  2&, 
Wisconsin  June,    and   Vermont  July  15. 

While  no   outstanding    resistant   varieties  are  reported,    certain  hybrids 
ana    varieties   are    reported   as    showing   some  promise   in  this   direction.      Peltier 
reported    that   in    Alabama   their  Hybrid   615    rusted    only  2%   and  their   T.R.P. 
No.    1020  also   only  2%,  while   such  varieties  as  Culbertson  and  "lack   oats   No. 
838,    growing  under   similar   conditions,   rusted  G^-IDO'^.      Melhus   and  Durrell 
reported  from  Iowa   that   Burt  and   Green   Russian  are   proving  somewhat   resistant 
to    this   rust. 

Scab  (blight)    of  oats   caused   by  Gibberella   saubinettii   (Mont.)   Sacc 

Scab   on    oats   was   more  general  and   more   sever;-:    in   l'JlL)    than  had   ever 
been  previously  noted.      Heretofore    this  disease   on    oats  had   been  regarded  as 
more    or  less    of  a   curiosity. 

In  Illinois   certain   fields    of  oats   were   noted   where  the    infection  was 
very  heavy,    namely;    more   than  8-0%  of  the  heads   being  affected  and   some   of  them 
entirely  destroyed.      This  parti  cular   field  had   been   in    corn   the     preceding   year, 

In  Iowa   the   disease   was   found  general  on    oats,    especially   in  Cherokee, 
Clay,    and   Kossuth   Counties.      In     Scott  County  one  field  was   noted   with  as   much 
as   45%  of  the  heads   affected. 

In  Minnesota    the  disease  was   found  at  a   number    of   points,    especially 
in   the-southern  parts    0^  the   state.      In  Murray   County  one  fielci  was   noted  where 
G507,  of   th  e  heads  were   affected  and   in  Nobles  County  a  field  with  2pM"  was   seen. 
In   both   of  these  cases    it  was    noted   that  the  preceding   crop  had   been  corn. 

The  disease   was  also  noted   in  slight  amounts   in  Wisconsin,    Missouri, 
and  Tennessee. 

The  estimated   losses   from  this   disease   are  comparatively   small   and  not 
general.      It   is    estimated   that  the  yields    in   Minnesota  and    Illinois  were   re- 
duced  each  approximately    1%.      In   th  e   other    states   where  the  disease   occurred 
the  losses  were   but  slight*      These  losses   summarized  in  bushels   are  given  in 
Plant  Disease   Bulletin,    Supplement  12,    1920. 

According    to   records   in   the    files   of   the  Office    af  Plant  Disease   Survey, 
the  disease  was  apparently  first  reported  by  Pammel   from  Iowa    in   1904  with  the 
note   that   it  was  reported   from  two  places   in  th     state.      In   VyOf   it  was  again 
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reported   from    Iowa;    in  1910  from    Delaware;    in  15)15   from  Minnesota  and  Ohio; 
in  l^lG   from   Ohio;    in  1918  from  Ohio  and  South  Dakota. 

Anthracnose   caused  by  Colletotri  chum  cereale  Manns. 

Anthraonose  was    reported   as   occurring   less    c  cmmonly  on   oats   than   on 
wheat  and  rye   in   1919*      The  disease    was    reported  from  Alabama,    Minnesota, 
Missouri,    Ohio,    Virginia,    and  Wisconsin.      It  was  reported  by  Freda   Detmers 
as,    "Very  abundant  in   vicinity   of    Wooster",    Wayne   County,    Ohio,"      She   also 
reported   that  the  formaldehyde  wet  method  (l  pint  to  40  gallons)    "kills   spores 
in  acervuli   on   flowering  glumes  and   those  which  may  adhere   to  grain." 

Other    diseases. 

Halo  leaf  blight^  of  oats    caused  by  Pseudomonas   avenae  Manns  was  re- 
ported  from  practically   all   of  the  oata  growing   states   east  of    the   105th 
meridian   and  also    from  Idaho.      It  was  reported  as   "Severe   on    oats   seedlings" 
in  Arkansas;   unusually  severe  in  Delaware,    causing    marked  losses;    "General 
but  not  destructive" in  Iowa;    "Not   common"    in   Idaho.      Prom   Kansas,    Melchers 
reported  as  follows:      "Recorded  from  a   few  fields  early    in   the   season. 
Considerable    excitement    occurred  in  the    southern  part  of  the  state    in  the 
early  season  due    to   some   of  this  disease,  but  the  plants   so  jn  outgrew   the 
trouble." 

Atanasoff  and  Johnson  reported  (jour.  Agr.  Res.  18:386,  1920)  per- 
fect control  of  the  seed  borne  infection  of  this  disease  by  dry  heat  seed 
treatment. 

Brown  leaf  blight   of    oats   caused    by  Helininthosporium  avenae-sa  tivae 
(B.    &  C,  )    Lind.    was   reported   from  Washington,    Idaho,    Montana,    Nebraska, 
Minnesota,    Wisconsin,    Indiana,    New   York,    and  West  Virginia    in   I919.      Injury 
slight. 

Powde ry  mildew   on   oats   csus  ed  by  Erysiphe   g rami n is   De   0-was  reported 
from  California,    Washington,    Idaho,    Wisconsin,    and  Ohio;      practically  all 
cases   slight,    except  on  Pacific   Coast  where   some   severe    infections  were   noted. 

Ergot  caused  oy  Claviceps  purpurea  (Pr.)  Tul.  was  reported  on  oats 
from  North    Dakota   and   Minnesota. 

Septoria   sp.   was  reported  on   oats  from  Minnesota,    Wisconsin,   Missouri, 
and  Kentucky   as   slight. 

Po ot  ro  t  of  oats,    fungus   undetermined,  was  reported  from  western 
Washington  by   Ilea  Id   and  Dana. 

Alte  rnaria    sp.    was   reported  on    oats   from  Missouri  but  the    character 
of  the  attack  was  not   stated, 

Oats   blast   (sterility),    cause   not  determined,    was  reported  very  gener- 
ally  from  practically   all  of  the    oats  growing  sections   east    of  the    105th 
meridian  and  fro  m  Calif  ornia,    Washington,    Idaho,    and  Montana. 

"Red   leaf"    of    oats,    cause  not   definitely  determined,    was    reported   from 
Delaware,    Pennsylvania,    Michigan,    Missouri,    Illinois,    and   Washington.      Heald 
states    that   reddening    of  the    leaves    and    stunted,    poorly  filled  panicles   are 
the    result  of    frost  injury   in  Washington; 

Pr os t  in, jury   to  oats   at  heading    time  was    reported   from  Idaho  and 
Washington  1 
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Smut,   eaused    by  Ustilago    zeae   (Beck-)   Ung. 

Corn  smut  probably  occurred  in  every  state   in   the   Union  although    it  was 
rather  rare  west  of    the   Rocky  fountains,    perhaps   largely   on   account   of  the 
scarcity   of  a)  rn   in   that  region. 

In   general    tne  disease  was   more    severe   than   in   l^lS.      The   states    of  New 
Jersey,    Maryland,   West   Virginia,    Ohio,    Indiana,    Michigan,    Wisconsin,    and  Minne- 
sota   reported   definitely  tnat  it  was   worse   than  usual.      In   Michigan    it  was    said 
to  be    the    chief  subject   of   letters  from  farmers    to    the   Department  of  Botany, 
and    field  agents    of   the   U.    S.    Bureau    of   Crop  Estimates    reported   an  excess    of 
smut  in   that  state.      The  disease   was   said    to  be    somewhat  less  than  usual   in   the 
extreme  northern  and   southern   states   of   Vermont  and   Louisiana.      The   remaining 
states   that   reported  noted   it  as   present   in  about   the  usual  amounts. 

The  percentage  losses  by  states  are  indicated  on  the  accompanying  map. 
The  following  table  also  gives  one  an  idea  of  the  abundance  of  the  disease  in 
different   states: 

Table    l8.    Percentage  affected   corn  plants   according   to   collaborators. 


State 

percentage   affected  plants    i 

Maximum  percentage  reported 

Pennsylvania             : 

1-10 

(.average   4)                ' 

33 

Delaware                     : 

2-5                               : 

Over   4-3   J-n    one    field. 

Maryland                      : 

44%  in   one   field    by   count, 
( 10%  on  ears ) . 

North  Carolina        ; 

10                                : 



South  Carolina 

15-20 



Indiana 

8                             : 



Michigan 

..— 

25 

7/i  soon  sin 

t-12 



Minnesota 

1<=  .25    in 

Sherburne  Co. 

25 

South  Dakota 

5 

:                                   

Iowa 

:      7   on  field   corn,    15   on 
:                    sweet  corn 

Oklahoma 

8 

.                                  

Colorado 

10-25 

;                       25   or  more 

In  Michigan  counts    in   10  fields   rear  East  Lansing   showed   smut  on   some 
part   of  the   stalks    to  the  extent  of  10-12%.    In  Colorado,   where  5%  actual  loss 

is   estimated,    it  was   saia   to   be   "the  worst  disease    of  the   crop". 

That  this  disease   is    influenced  more   or    less    by   environmental   conditions 
is    indicated  by   the   following  quotations-. 

Wisconsin-.    "More    in  the    southern   then  northern   section?    of   state.    More 
on  light  sandy   soils   than  on  heavy   soils."    R.    S-     raughan. 

Kansas:    "Very  prevalent   especially    in  the  western    d  f    tie    corn  belt. 

The   drier  the    region,    the   rare    corn   smut."    L-    E.    Melchers. 

The  following  quotation  from  H.    L.    Bolley   in  North  Dakota    suggests   the 
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possibility  of   seed   transmission;    "The  amount  present  depends  upon   individual 
fields   where   certain   types    of  seed  are  planted.      There    is  some   indication   that 
this    disease   is   transmitted  with    tie  seed,   probably   internally." 

Sweet  corn  was  almost  universally  reported   as   more  affected   than   field 
corn;    and  pop  corn,    which  was  reported  smutted   in   Indiana   and  Georgia,  was  even 
more  susceptible   than    sweet  corn   in  the    latter    state*      Field  and  pop   corn  were 
observed   by   J.    a.    McClintock  in  Georgia,    growing   in  adjoining   rows  with  much 
more   smut  on  the    varieties    of   pop  corn   than  on   those    of  field  corn. 

In   lcJl8  the  pop   corn  varieties   White   Rice  and  Golden   Pueen  were   especial- 
ly affected   in  Georgia.    In  Tennessee  early  corn  was  much  more   smutted   than  late 
corn..  Very  little    smut  was  present  in    the  late   corn   according   to  Essary. 


*    -  Occurrence 
-    =  No  data 
t  -   Trace 


Fig.    19.    Estimated  percentage   reduction   in  yield   from  smut   of  corn,1919 


Root,    stalk  and   ear    rots   caused  by   Gibber ella    spp.    and  Fusarium   spp. 

Some,    or  all   of   the  manifestations   of   these    complicated   trouble?    on 
corn  were    observed   in  1919    in  practically   all  states   east   of  the   100th  meridian. 
No  reports  were  received,   however,    from  northern  New  Fngland.      In   fact  the  occur- 
rence   of  these   troubles    in   the    entire  northern  tier   of   states   seems   to  have  been 
much  more   limited  than   farther   south.      The   only    indication  of  the  presence   of 
this   trouble  in  the    states  west   of  .the  north   and   south   line    just  mtntioned,    is 
the   report   of  H.    P.    Barss   from  Oregon    that  "Fusarium   is   common   in   corn   fields, 
but  whether   serious   or  not   requires   further   study," 
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Unitl   the  last  few   years  smut  has   oeen  regarded  as   the    only    important 
corn  disease   in   the  United  States ;   bat  more    recently   these   root,    stalk  and   ear 
rots  have  been   found   to   be   causing  unusually  large   losses   that  were  heretofore 
ascribed  to   other  factors.      It   is  evident   'that,    as  a   group,    these   troubles 
cause   far  greater    losses    than    corn  smut  and  all    the   other' corn  diseases   combined. 
The    percentages    of  estimated   loss  for   191%    given   on   the  .accompanying  map,    are 
probably   very  conservative  when   a]  1  the   various  results    of  the   disease,    such    as 
missing  hills,    stunted  plants,    barren  stalks,    nubbins,    down  stalks,    ear    rot, 
etc.    are   considered.      Apparently  the  highest  percentages  of  less   occurred    in 
Tennessee,    Kentucky  and   the    surrounding  states.      Regarding  the  losses   in  Ten- 
nessee,   3.    H.    Essary   reported  as    follows: 

"This   was    by   far  the  most   destructive   disease    in  the   state  this 
season.      Very  few  fields  were  found   without  the    infection.      The  es- 
timates   of  losses,  are  probably  far  too  small.      It  was  noted   that 
where   corn  was   grown   continuously  the  disease  was   very  serious,    al- 
though   it   is   found   even    in  new   fields.      Some    fields   shoved  as  high 
as  lj8,:    infection.      It   is  believed   that  the  disease    is   gaining." 

Two   fields   were   noted   by  C^    H.    Philpott  in   Missouri',    with   ^y'/c  and  &Q% 
reduction  in  yeilds.      In  both  fields    practically   every  plant  was    affected   with 
r  Djt    rot  and  there   were   many   "down"    stalks. 


0  =  Mo   loss,    ro   occurrence 
t  =   Trace 
*-   =   Occurrence   but  no  data   as 
to   loss 

Pig.    20.      Estimated  percentage   reduction   in   yield   from  root,    stalk,    and 
ear    rots    jf    rDrn,    1919' 
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On   the  Experiment   Station  grounds   at   Lexington,    Kentucky,    many  barren 
stalks  which  broke   over   readily  at   the   end   of  the   season,    occurred  according   to 
Valleau.      He   says   further,    "During   June   certain   fields   promised  no  crop  but  re- 
covered and   gave   nearly  normal   yeilds.      One   field  near   Lexington  was  a    total 
loss   from  root   rot.      Other  fields   on  same    farm  in  same   rotation  gave  normal 
yield.      Varieties   not   known.      Many   of  the  weak   stalks   seem  to  be  due   to  nodal 
infections    rather    than  to  a   systemic   infection   starting  at   the   roots." 

Very   little   on  varietal   differences  was    reported   for   1919*      The   ear   rot 
form  of  the   disease  was   found,  in  Minnesota    on   sweet  corn  and   on  the   field   var- 
ieties   King   Philip,    Squaw  Flint,    Longfellow;    and   one   of   the   root   rot  rases    in 
Missouri   occurred   on  St.    Charles   Yellow. 

The   bearing  of  certain  of  these  troubles   on   rotation  practices,    part- 
icularly as   bearing   on   wheat  scab,    has  already   been   discussed  under  wheat  scab 
(page  43 ). 

Control  measures   for   these  troubles  are  not  simple,    nor   are   they  as 
yet   fully  worked  out.      However,    important  beginnings  have  been  made.      The   work 
of  the  Office   of  Cereal   Investigations,   carried  on   in    cooperation   with   the 
rvgrioiltural  Experiment  Stations   of  Indiana,    Illinois,    Iowa,    and  Wisconsin 
and  with   the  Punk   Bros-    Seed  Company,    Bloomington,    111,,    is    indicating    that 
the  most   careful   attention   to   seed   corn   selections,    both    in  the    field   and   in 
the  germinator,    with   the    diseases   in   mind,    together'  with    the    best  agronomic 
practices   in  corn   growing,    will   go   a    long  way   in  greatly  reducing  the   losses 
from  these  important  troubles   both  on   field  and   sweet   corn. 


Brown   spot   caused  by   Physoderma   zeae-maydis    Shaw. 

Brown   spot  (Physoderma)    of    corn  occurred   in   1919    over   about  the    same 
area   f  rom  wh  ich   it  had   been  reported    in  previous   years.      In  general    the  dis- 
ease  was  reported  slightly  more   severe   than   in   the  preceding  year   tut  less 
severe    than    in  1917.      The  disease   was    definitely   reported  by    collaborators 
and    V/.    H.    Tisdale,    Office    of  Cereal    Investigations,    from  Kansas,    Oklahoma, 
Missouri,    Arkansas,    Louisiana,    Illinois,    Indiana,    Kentucky,    Tennessee',    Missis- 
sippi,   Alabama,    Florida,    Georgia,    South  Carolina,    North    Carolina,    Virginia, 
and  Maryland^    The  di  stribu  ti  m  and  estimated   percentages    of   reduction   in 
yield  are  indicated   on  the  accompanying   map.      The  estimated   losses   summarized 
in    oushels   are   given    in  Plant  Disease   Survey,    Supplement  12,    I92O. 

The  following  report   from  Alabama    is  of  especial   interest.      "Consider- 
able  damage  is  done  in   the   southern  part  of  the  state   and    some    damage   in   the 
northern  part.      Some   fields  were  almost  lost  in  the  southern    section.    Severity 

here    is   attributable    to    excess    rain.      County   agents   reoort  the  disease   abun- 
dant throughout   the   state."   Peltier. 

W*    H"    Tisdale  reported  the  disease    in  slight  amounts   from  Bloomington, 
111.    and    La   Fayette,    Ind.       These   reports  are    of  especial   interest   in   that 
these  places  represent  the   most  northern  points    in  those  states    from  which 
the  disease  has   ever  been  reported.      Tisdale's  report    of  the  disease   from 
Bloomington,    111.    is   of  especial    interest   also    in   that   the  place  where    the 
disease  was   found  was  where   corn  from  Mississippi  had   been  planted  the  pre-   • 
ceding   year.      It   is   suspected   that  the   spores   of   the  parasite  may  have   been 
introduced  with  the  Mississippi   seed   corn  in  1918  and"  buried,    as   that  corn 
was  planted, and   turned  to    the    surface   and  ready    for  action  as   the    land  was 
plowed   for    the  1919    crop.      This   seems   not  unlikely   since   Tisdale   reports 
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that  he   has   secured 
normal  germination  of 
the  Physoderma   spores 
after  two  years  storag 
under   field  conditions 
on  the  farm  of  Clemson 
College,    South  Carolina, 
both  from  material  kept 
on   the  surface 'of    the 
soil  and  from  similar 
ma  t e  r  i  a  1  bur  i ed  th  re  e 
inches   in  the    soil, 

No  varietal   resist- 
ance was   reported. 

While  long  rotations 
and   general  clean  up 
measures   seem  to  be    the 
most  promising  methods 
of  control,    it   is  not    yet 
known  how   long  the  para- 
site   is    capable    of    re- 
maining  viable    in   the    soil, 
or  how  resistant   the    spores 
moy  prove   to   be    to  various 
exposures. 


/'  *0  Occurrence    but  no 
V^J             loss 
-  t.  Trace-  - 
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Pig.    21.    Estimated  percentage   reduction   in  yield 
from  brown  spot    of  corn,    1919- 


Bacterial  wilt  caused  by   Aplanobacter    stewartii    (Sit,.)    McC « 

Observations  of   this  disease  were   raade    in  Hew  York   (Oneida  County), 
Virginia,    Kentucky,    Tennessee,    Georgia,    Ohio,    Indiana,    Illinois,    Iowa,    North 
Dakota   (Cass   County),    and   Kansas.      Although  particularly  a   disease    of  sweet 
corn,    it  was   not   entirely    confined   to   that   crop  as    field   corn,    ooth  yellow 
and  white   dent  types,    were   found  affected   in   some   states- 

Practically  the  only  available  figures,  showing  abundance  of  the  dis- 
ease, are  those  obtained  by  F.  V.  Rand,  Bureau  of  Plant  Incus  try.  These  are 
given  in  Table   19 . 

At   the   Kentucky  Experiment  Station   the   loss    of  some  sweet  corn  vari- 
eties  in  trial  plots  was  total  on  account  of   this   disease. 

The  variety  Golden    Bantam  was  listed  as   especially   susceptible    in 
Virginia,    Kentucky,    and  Indiana.      At  the   Kentucky   Station   the   low   growing 
varieties,    such  as   Golden    3antam  and  Peek-o-Day,    '"ere  a    total  loss,   while 
lareer   varieties   were   less  susceptible   according    to    Valleau. 
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Table  19.      Percentages   of  bacterial    wilt   in   individual   fields    observed 
by  F-    V.    Rand,   August    to    September  10,    1919- 


Sweet  corn 

?ie  Id  corn 

State 

Variety 

Percentages 
:  a  f  f  e  c  ted  pla  nt  s 

'  Kind   of    corn 

:        Percentages 
: affected  plants. 

Ohio 

:    Stow  ells 

:t,t,t,t,t,t,5,15 

:      Yellow 

1     J. ,  1 1 1 ,  t , 

:      Evergreen 

•   -*■  t  t  (t,  t.  ,    U  ,  J 

:          dent 

*                       , 

.    Apparently 

:t,5,30   (Probably 

:    Stowells 

more   as    stand 

Evergreen 

:    was  poor )    15,10, 
t,t,t,5 

Late                 ; 

Mammoth        j 

t 

Early               ; 

Minnesota      ■ 

10                         \ 

Late   sweet   : 

corn  -  var-: 

iety  un-        : 

known              • 

5ft,t                   I 

• 

Indiana             : 

Golden             : 
Bantam   -        ; 
mixed   .1  ith    : 
white   var-    ; 
iety 

30 

Tennessee 



t   (in   several 

fie  Ids),  5                 : 

'Vhite  dent 

t 

Georgia            ; 

. 

White  dent      : 

t 

Rust  caused   by  Puc-inia   sorghi   Schw. 

Corn  rust  was   reported  as  having    occurred  in     about   the   usual  amounts 
in  the  central  and   eastern   states    in    1919.      In    Indiana    the  disease  was   re- 
ported  as   somewhat   less  prevalent  than  usual;    in  Massachusetts    it  was  both 
more  prevaldnt  and  more    severe,    especially   on  sweet    corn;    and  in   Minnesota 
and  Oklahoma   it  was   reported  as  more  general   than    in   preceding  years.      It 
was   first  noticed  in  July    in   Wi  scon  sin,    Minnesota,    Oklahoma,    and  Arkansas- 

The   reports,  of    this  disease  from  New  Mexico  (abundant)    and   Colorado 
(slight)   were  the   first   received  by   +he  Survey  from  either   or   these  states, 
or   from  any   state  west   of    the    corn  belt,    except  California,    where    it  was    re- 
ported  as  slight    locally   in  1910. 
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Tne   losses   were   reported   as   negligible,    except  in   Louisiana,    where 
practically  all   of  the    crop  was   injured  and   slight  losses  were   sustained. 

Both   field   and  sweet   corn,    also  pop  corn   in  Minnesota,    were  attacked. 
Sweet   corn  was    reported   especially   susceptible    in   Indiana   and  Massachusetts. 
In   the   latter    state  the  variety   Golden  Bantam  was    said   to   be   particularly 
susceptible . 


Head   smut  caused   by  Sphacelotheca    re i liana    (Kiihn)    Clinton. 

This    rare   and    interesting    smut  of    orn   was    collected   by  G.    L.    Zundel 
and   B.    P.    Dana   in    two   separate   localities   near   Pullman,    Washington   in  September. 
This    is   the  first  report  of  this   disease   of   corn   from  Washington  and  is    one   of 
the   first  to  be  received  by   the  Survey  from  any  part  of  the  United   States. 
Melchers   has   stated    that   it  occurs    on  corn   in   Kansas,    but   is  not  common,    and 
Clinton   (North  American   Flora,    7:30,    l^Oo )   has    received   collections   from  that 
state  and  from  Ohio. 


Leaf  blight  caused   by  Helminthosporium' inconspicuum  C.    and  Ell. 

Collections   of   this  disease  were  made   in  New   Jersey,    Kentucky,    South 
Carolina,    Ohio,    and  Minnesota.      In  South  Carolina    it  was    said   to  be   common  and 
occurred  widely  over  the  state. 


Other  di  seases. 

Ear   rot  caused  by   Diplodia    pp.-,   was    reported  from  Delaware   (not  prevalent), 
Pennsylvania   (slight),    Ohio,    Florida    (local,   as   high  as   10%  in   some   cases), 
Louisiana    (common,    considerable  loss),    and   Arkansas   (common,    2%  injury,    consider- 
able  loss).      In  Pennsylvania   C-    R.    Orton  finds    it  developing    on  kernels   in   the 
laooratory  that  are   being   tested  for   presence   of  Fusarium.      Some    ear   rot  was 
found   in  Pennsylvania   on  the  varieties   Reid's   Yellow  Dent,   College  White  Cap, 
and  Millinger's   Yellow  Dent. 

Purple   sheath  spot   caused  by   various   fungi   in  connection  with   pollen  grains, 
aphis   secretions,    etc,    (See   Phytopath.    10:54,    1920)   was  said   to  be   very   common 
in   Iowa   by  Melhus  and   Durrell. 

Bacterial   root  rot,    organism  not  determined,   was    reported   from  three 
counties   in  Arkansas   by  H.    R.    Rosen    (Ark.    Agr.   Exp.    Sta.    Bui.    l6>2;l-7,    1919). 
In  two  sections    it  was   doing    considerable    damage. 

A  bacterial   leaf  spot  was  said  to  be  general  in   Iowa,    injuring  about 
1%  of  the   plants    but  causing   practically  no  damage.      A  similar   disease   occurred 
on  sweet  corn   in   Idaho   in  home  gardens    in  Latah  County;    and   a  bacterial   trouble 
was    reported  from  Kansas   by   L.    E.    Melchers  as   follows:      "In  June  and  July  a 
bacterial  disease    of    urn  was  very  conspicuous   on  the    sneaths  and  the   stem 
below  the   tassel.      It   seemed  to  be  closely  correlated  with    the  large  amount  of 
aphids   present.      These,    no   doubt,    figured   in   its   spread." 


GG 

Stem   rot  caused  by   Pythium  de  Baryannm  Hesse,    was   reported  by  Sherba- 
Jcoff  as    locally  very  severe   in   Florida.-    Plat   cultivation  was    said    to    be 
helpful    in   control    in  that-state.      A  trouble   o£  a 'similar  nature  was   also   re- 
ported  by  G.    P.    Clinton  in  Connecticut.      He  'stated  ■  that   oospores,    apparently 
those   of  a  Pythium  sp.,    were   found  at   fee  base   of  the    stalks. 

/uvth  racnose    of  ^orn,    a   new  disease,    caused  by  an  undetermined   species 
of  Col letotri  churn,    was   found   by   G.    P.    Clinton  near  New   Haven,    Connecticut, 
July  o.      it  was   said   to  be   rathe  r  inconspicuous   on   the    leaves   and  not  causing 
much   injury, 

£°_2  £2_i,    caused   by   Co  niosporium  sp.,   was    reported   from  Ohio.    '  • 
"AlDino"    corn,    the   leaves    of  which  were    striped   with   yellow,    was 
collected,  in  Connecticut  by   G.    P.    Clinton. 
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Blast  caused  by   Piricularia   oryzae   Br.    &  Cav. 

Blast   (^rotten-neck")    of   rice  was    reported  as  prevalent   throughout 
the   southern   rice   growing  sections.       It   xs   possibly  the   most  important  dis- 
ease  of    rice.      It  was   definitely    reported    eitheY  by   collaborators   or  by 
ft-    H.    Tisdale,    Office    of  Cereal   Invest!  gations,  '■  from  Arkansas,    Texas,    Louisiana, 
Alabama,    Florida,    and   South   Carolina.      In  an  individual   field   in  Florida   ob- ' 
served   by   Tisdale    the    disease   was  found    to  be  unusually    severe,    100%  of   the 
plants  being    found   infected,   which  resulted   in   about  ^0%  loss.      In  Arkansas, 
iexas,    and   Louisiana,    where   most   of   Iherhe   is  ^rown   in  this    general  section, 
the  disease,    while  usually  present   ana  causing    slight  damage,    was   not  serious 
except  in    individual  fields.      The  disease  was   not   found   in  California.      No 
practicaole  control  measures   are  known.  -:  ' 

Straight  head   (cause' not   known). 

The   so-called  "straight  head"    (blight)    of   rice  was   found    by  W.    H.    Tisdale 
to    De    rather   general   throughout   the  rice   growing   sections   of   the   south.       It 
was    definitely   reported   from  Texas,    Arkansas,    Alabama,    and   South  Carolina.    It 
is   one   of   the  most   impor  tan  t  dis  eases   of  rice.      In   Individual   fields    in   the 
Mississippi   Valley    in   Louisiana   losses   were  reported  as   hi&h  as   ^0  to  c)0%. 
In  southwestern   Louisiana   and    eastern  Texas,    however,    the    disease    is  much   less 
abundant.      No   control  measures  are   known. 

Smut    caused    oy   Tilletia    horrida.  Tak. 

Smut   of  rice  was    found    by  wV  H.    Tisdale   to    occur   to  a    slight  extent 
m    the  variety  Honduras    in   Louisiana.      No  doubt   it   occurred  more   generally 
out  was  overlooked  because    it    is   not   noticeable   by  general   observations. 
The   rice  glumes  must  be  broken  open   before   the    smut  can  be    observed. 
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Green  smut  caused  by  Ustilaginoidea  virens  (Cke,)  Tak. 

Green  smut  of  rice  occurred  to  a  very  limited  extent  in  Louisiana  in 
1913*   During  the  entire  season  only  a  few  diseased  kernels  were  observed  fcy 
W,  H.  Tisdale  at  Crowley,  Louisiana.   Not  otherwise  reported. 

"Black  speck"  caused  by  Sclerotium  sp, 

The  so-called  "Hack  speck"  of  rice  was  found  by  V  .  H.  Tisdale  to  occur 
on  the  leaves  of  the  varieties  Honduras  and  Hue  Rose  in  Louisiana  and  Texas. 
Damage  apparently  very  slight. 


FLAX 


Vilt  caused  by  Fusarium  lini  Bolley, 

Flax  wilt  was   reported   from  North   and  South' DaKota,    Minnesota,    ar  d 
Wisconsin    (only   a  trace)    in   l^l^.      The   disease   was   unusually    severe   in  North 
and  South  Dakota  and  Minnesota  wherever  non-resi start  varieties   of  flax  were 
by  chance    sown   on   infested   land.      H.    L,   Folley  reported   as   follows   from  North 
Dakota: 

"V.  ilt  has  teen   remarkably  destructive   this   vear  on  a  wide   range 
of   territory,    on   all   non-resistant   flax  whicJ-    chanced   to  te  planted 
upon  wilt-sick   soil,      It  Droved  to  le  extremely   destructive  where  the 
flax  was   young  daring   the   very   hot  period   of   July.      It  never   war  r.ore 
destructive   in   the   vicinity  of  Fargo   than   it  was.  during   July  of  this 
year.      Many  other   features  have    transpired  to  make   wilt  appear  rrore 
destructive,    namely;    the   atundance   of  crickets,    grasshoppers,    and 
other    insects.      These  helped   spread   the   disease  under   dry   weather 
conditions,  » 

hanley   Ghamplin  reported   that  in  South  Dakota   select  Russian   flax  was 
a  total   failure   on   land  cropped  to    flax   one,    two,    and  four  years  previously. 
Where  flax  was    sown  on  non- infested  land   the   losses  from  wilt  were  negligible. 
In  one  case   near  Erookings,    South  Dakota,   Champlin  reports  ^Cj%  less  from  wilt. 

As  to  wilt  resistant  varieties,    N,   D.   R.    II4  was   reported   the   most  re- 
sistant.     In  some  cases  I!.   D.   R.    52  was   also   successful.      H.    L.  Bolley  made 
a  special  report  as   follows: 

rTh*  variety   known   as  3T.    D.    R.    H4  flax   has  proved   strongly   re- 
resistant,   much  more    so   than  any    other   variety.      Th&rs   are  many    _^oc. 
crops   of  this   variety    in   the   Red  River  Valley   this  year,   but   even  this 
variety  came   through  much  tetter   in  cases  where   it  was  planted   early." 

Canker   (non-parasitic). 

Flax  canKer  was  reported  from  North  and  South  Dakota  and  Idaho  in  l^l1^  » 
It  no  doubt  occurred  in  Kontana  also  as  in  previous  vears,  although  no  definite 
reports  were  received.   As  to  severity  of'  the  disease  in  1-  L-i  "  -t  little  defi- 


nite  information  is  at  hand.   In  the  Experiment  Station  plots  at  Man dan,  North 
Dakota,  however,  the  disease  produced  losses  ranging  from  2  to  ^0%.   The  great- 
est losses  resulted  in  the  plots  where  the  soil  was  least  shaded  by  crops  and 
weeds.   H,  L.  Bolley.  reported  that  the  disease  was  ''rather  destructive  in  the 
early  part  of  the  season  on  certain  new  lands  of  the  western  portion  of  the 
state  (North  Dakota)." 

As  to  the  cause,  experiments  carried  on  by  the  Office  of  Cereal  Investi- 
gations in  cooperation  with  the  North  Dakota  Experiment  Station  indicate  that 
high  temperatures  at  the  .ground-line  when  the  flax  plants  are  about  one  or  four 
inches  high,  produce  the  typical  canker  regardless  of  fungi.   A  preliminary  re- 
port on  this  work  has  already  been  made  by  C,  S.  Reddy  and  W,  E.  Erentzel. 
(Phytopattu  10:  6G-G7,  1920.)   From  investigations,  indications  are  that  a 
species  of  Colletotrichum  may  produce  a  special  seedling  blight  and  possibly 
may  also  attack  stems  to  some  extent,  tut  typical  canker  is  not  produced  by  it. 

As  yet  there  are  no  indications  of  differences  in  varietal  susceptibility. 
Control  measures,  as  well  as  other  phases  of  the  problem,  are  being  investigated 
by  the  Office  of  Cereal  Investigations  in  cooperation  with  the  North  Dakota  Ex- 
periment Station,  ■   . 

H.  L,  Eolley  reported  that  "this  disease  seems  to  he  more  associated  with 
new  lands  than  with  old,  worked  lends.   It  is  always  markedly'  more  destructive 
in  dry  weather  than  in  wet  weather." 

Rust  caused  by  Melampsora  lini  (Pers.)  Desrn, 

Flax  rust  was  reported  only  from  North- Dakota  and  Minnesota  in  19 1^ . 
In  North  Dakota  it  was  definitely  observed  at  Mandan  and  Fargo:  particularly 
severe  at  Fargo,   In  Minnesota  it  was  definitely  reported  from  Polk  to  St.  Louis 
Counties. 

Vhile  in  general  the  losses  from  flax  rust  were  slight,  yet  in  certain 
localities  the  crop  was  severely  injured.   In  these  localities  the  injury 
ranged  from  a  trace  to  25%. 

No  differences  in  varietal  susceptibility  were  reported. 

As  for  control  measures,  avoiding  continuous  flax  culture  and  sanita- 
tion by  early  sowing  seem  to  he  the  most  advisable, 


SORGHUM 


Covered  kernel   smut  caused  by  Sphacelotheca   sorghi    (Link)    Clinton. 

This   smut  was   reported  on  sorghum   from  Nebraska,    (Kearney  County), 
Missouri    (Boone  County)  ,    Arkansas  (trace),    Oklahoma   (4  reports  averaging 
10%),    Texas   (2%  loss) ,   Minnesota   (St.    Louis  County,    Sept.    20),   Washington 
(Douglas  County,    May   lo) . 

Loose   kernel   smut  caused  ly   Sphacelotheca  cruenta    (Kuhn)    Potter. 

This   smut  was   said  tc.be  present  in   Arkansas,    troublesome   in  some 
regions-  in  New  Mexico,    and  abundant  in  Texas, 
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Head  smut  caused  by  Sphacelotheca  relliana   (Kuhn)   Clinton, 

Head  smut  was  reported  from  Tennessee,    Arkansas,    Kansas,    Oklahoma,    Texas, 
and  New  Mexico.      In  all   states   only    slight  amounts  were  reported. 

Rust  caused  by  Puccinia   sp. 

Reported   from  several  places   in  Oklahoma.      It  was   said   to  be  uncommon, 
however. 

Eacterial  blight  caused  by  I  acillus   sorghi  Eurr, 

This  blight  occurred   in  Iowa  (common   throughout  the   season,    first  report- 
ed June   IJ) ,    Arkansas   (general  and  severe,   reported  in  June),    and  New  Mexico 
(some  damage,    from  2-3%  in   some    sections  of   the   state)'. 


PQRASE=CEpE§ 
A.    LEGUMES. 

ALFALFA   (Medicaco    sativa) 
Leaf   spot  caused  by  Pseud ope ziza  medic agini  s    (Lib.)    £acc. 

As  usual   this  disease   occurred  widely   over  the  country.      It  was   reported 
from  21   states   and  was   said  to  be   generally  distributed  within  most  of   them.    The 
losses  on  the  late  cuttings  in  Delaware   ran  as  high   as  35^°  in   some  fi£ids«      West 
Virginia  reported  a   state  less  of   10%,    South  Carolina  1%,   Georgia  5%,   Colorado 
1-2%,    and  Idaho   2$, 

In  Delaware  and  Iowa   it  was   said  to  te  more   severe  on   the   late    than   on 
the   early  cuttings.      In  Wisconsin   the  reverse   seems  to  te    true.      The  dates  when 
the  disease  was  first  noted  by  collaborators  are   as  follows: 

April    South  Carolina  June  1    Georgia 

April    New  Mexico  June  2^ Minnesota 

May  2o   Pennsylvania  July   lb   >......  Ohio 

May  28    ........  Indiana  August  lG   Washington 

May  30   . Colorado  Sept.    15 Vermont 

May  3C Missouri 

No  varietal  differences  nor  control  measures  were   reported. 

Yellow   leaf  tlotch  caused  ty  Pyrenopeziza  medic a gin is  Fckl. 

Reported  from  South  Carolina  (common  in  mountainous   section,   causing 
some  loss  reported  in  May),    Georgia   (p-50%  injury  June  l) , Kansas    (common 
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locally  on  first  and  second  crops,  causing  15%  loss  in  some  instances,  Idaho 
(general,  15%  injury,  •  about  2%  loss),  and  'Washington  (Whitman  and  Klickitat 
Counties), 


Anthracnose    caused   by   Colletotri  chum  tri  f  olii  Bain. 

Reported    from  Delaware,    Ohio,    South  Carolina,    Georgia,    Oklahoma,    and 
New  Mexico.      The  only    state    reporting   any  particular  damage   was   Georgia  where 
as  high  as   25%  injury  occurred    in   some   cases. 


Root  rots   caused  by  Rhizootonia   spp. 

Isolated  cases   of  a   root   rot  caused  by  a   Rhizootonia  were  noted  by 
T.    P.    Manns   in  Delaware,    and    the   violet  root    rot  caused  by  Rhizoctonia   oro- 
corurn   (Pers.)   De  C.    (R.    violates    Tul.)   was    reported  by  Fromme   from  Rocking- 
ham County,    Virginia,    where   5%  of  the   plants    in   one   field  were   attacked;    and 
from   Kansas,    wh  ere   Mel^hers    reported    it   common   in  various   parts    of  the   state, 
mostly   in   the   older  fields, 

A   resume   of  past  survey   reports    is    of   interest  in    connection  with   this 
summary.      In  1906  and  1907   violet"    root    rot   was  reported   by  Heald   from  points 
in   east  central  Nebraska,    where   it  was    occurring  in   spots    in  numerous  alfalfa 
fields,      In   I9I4   it  was    reported    to  the    Survey  from  Scott  County,    Iowa;    Pord, 
Jefferson,    Leavenworth,    Butler,    and   Franklin  bounties,    Kansas;    Botetourt 
County,    Virginia    (first   occurrence    in  the   East),    and  Washington  County, 
Mississippi.      In  1915    it  was    reported  by  J .    C    Arthur    from  St.    Joseph  County 
in  northern   Indiana,    and  in  1917  by   II.    S.    Jackson  from  LaPorte   County    in  the 
same    state.      Since   1914  the  disease   has   been  reported  practically  every   year 
from  the   Iowa,    Nebraska,    Kansas   group. 

Downy  mildew     caused  by  Peronosoora   tri  folio  rum  De   Bary. 

No   very   serious   losses    from  this   disease  were  reported   in   1919   al- 
though  occurrences  were   noted  in  Pennsylvania,    South  Carolina,    Iowa,    Kansas, 
Colorado,    Idaho,    New  Mexico,    and  Washington.      J,:  0.    Leach   in  Colorado    report- 
ed  10-15%  crop  injury  with  1-2%  loss,    and  0.    W.    Hungerford  in   Idaho   reported 
10%  crop  injury  with   about  1%  loss   for    the   state.       In   Kansas    the  first   crop 
was    injured   rather    than  the  others.      The  disease  was   reported  April   10   in 
New  Mexico,    May   26   in  Pennsylvania,    and  May  30   in   Iowa/ 

Root  rot  caused  by   Sclerotinia    trifoliorum  Erik. 

Reported  from  Virginia  (common),  South  Carolina  (local  in  northwest), 
and  Washington  (less  than  usual).  It  was  first  noticed  April  1  in  Virginia, 
and  May  15   in  Washington. 

Bacterial   blight  caused   bv    Bacterium  medicaginis   Sackett, 

This   disease  was    reported   from  the  West  as    follows:      Holorado 
(25-505.  injury  and  1-2%  loss.    First    reported  June  29),    Idaho   (general   in 


71 

southern   Idaho,    5%  injury,    slight  loss),  .Washington  (weather   not  favorable 
for  disease.      First  report  May   14)- 

Root  rot  caused   oy  Ozonium  omruvorum  Shear. 

This   rather    limited  trouble  was   reported  only   from  Texas  and  Oklahoma. 
In  Texas    it  was  very   prevalent  in  the   eastern  part   of  trie  state  where    it  was 
estimated  that  about  ^Qf{-  loss    reports  were   received  from  southern  Oklahoma. 
The   Hairy  Peruvian  variety   was   reported  by  Taubenhaus  as    showing  slight  re- 
sistance   in  Texas. 


Other   di  seases. 

Rust  caused   by  Uromyces    iredicaginis   Pass.,    was    reported  from  Louisiana 
(common),    Texas    (unimportantTT  and  Nebraska. 

Leaf  spot  caused  by  Hercosoora   rre_d_  i  cag  in  is   reported  from  Denton,    Dallas, 
and    Kaufman  Counties,    Texas,    causing  a    loss   of  -about  ■  !%•> 

Root  knot 'caused  by  HeterQdera   radicicola    (Greef.  )   Mull,    was    reported 
as   causing  about  l/2°/0  loss   in   Texas.      Hairy   Peruvian  showed  some   resistance. 

Dodder    (Cuscuta   spp.).    Reported  from  Texas    and  Washington. 

t.  stern  disease   said   to   be   caused  by  Diplodina  medicag  in  is  was    reported^ 
bv  C    R.    Orton"  from  Halifax,    Pennsylvania;      on  May   1  a  9-acre   field   showed  50% 
affected  plants   and  the   loss   was   estimated  at  5%.      The   field   was   well   fertil- 
izea   and  not    in   need    of   lime  . 

Stem  spot,    said    to  be  caused  by  Ascochyta    unpjerfj eJL^L *   was    reported   froni 
New   Mexico  bv   L-    H.    Leonian  as    follows:      "Severe,    causing   2%  loss.      First 
appeared  early   in  April.      First   and  last   cuttings   affected  more   than   the    others 
Discoloration  due   to    this    disease   reduces   the  price    of  alfalfa   hay.      No  appar- 
ent weakening    of   the   infected  plants    seen." 

Stem  disease,    caused  by  Phoma    sp.,    was    reported   by   L.    E.    Melehers   from 
Kansas  as   follows:  "  "This   was   reported   from  different  sections   of    the    state, 
having   been  present  more    or   less   since   1915.      It  produces  blackened   lesions   on 
the  stems  which   in    severe  cases   may    cause  them  to   crack." 

Raot  rot,    caused   by  Fusarium   sp.,    was  reported   by   Leonian   from   four 
counties    in  New  Mexico.      Two  per    cent  loss  was    estimated   for    the    state. 

White  leaf  spot   of  unknown  cause   occurred   fairly   commonly   in   Idaho 
according   to  C    W.    Hunger  ford. 

Yellowing  of  alfalfa    (non-parasitic)   was   noted   in   Lee  Oounty,    Illinois; 
parts    of  Tennessee   (severe   locally  Hay   26);    '.'/ashing ton  (slight,    July  31); 
and    a  chlorotic    condition,    non-parasitic    in  nature,   was   rather    common    in 
southern   Idaho,  accor  ding    to  Hunger  ford,   and  caused  slight  loss. 

Frost  injury   occurred,  to  slight  extent   in  Ohio   and  Washington  accord- 
ing  to   the  collaborators    of  those  states. 


C  LOVER   (Tri folium  spp-) 

Leaf   spot  caused  by   Pseudopeziza    trifolii   (3iv.  -Pern.  )   Fckl. 

This    clover    disease  was  reported  as   occurring   less  widely  than    the 
similar  leaf  snot  of  alfalfa.      Daring    1919   it  was   reported   on   red   clover    from 
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Delaware,    "Vest  Virginia,    Ohio,    Indiana,    Iowa,    Minnesota,   and  Washington.      In  most 
of  these  instances    it  was   said  to  be   of  only  slight    importance   but  in  'Vest   Vir- 
ginia   it  injured  a   high  percentage    of  the   crop  and  was  estimated  a-s   causing   near- 
ly  5%  loss   in   that  state.    In  parts    of   Ohio  and   Iowa   it  also  did   considerable 
(In  mage* 


Anthracnose   caused  by  Colletotri  chum  trifolii   Bain. 

Anthracnose    occurred   on  bur  clover   and  on  Meciicago  arabica    in   Louisiana 
where    it  was   noticed  doing   considerable    damage    during  March.      It  also  was   re- 
ported  on   clovers   as   occurring   generally   in   Ohio   (reported  as   Gloeosporiurn 
trifolii) ,    Indiana   and   Illinois    (reported  as   Gloeosporiurn  caulivorum),    and   lo- 
cally  in   South  Carolina,    Iowa    (reported  as   Gloeosporiurn   trifolii)",    and  Missouri 
(reported  as   Gloeosporiurn  caulivorum   Kirch.)      It    is   probable   that  there   is   more 
than  one  anthracnose   of    clover   as   is    indicated   by   the  different   names   for   the 
occurrence.      The  dates   when   it  was    first  noted   in   the  central  states,    and  which 
are  more    or    less   coincident,    were  given  as  follows:- ■ 

May  10 Illinois  May  17    Indiana 

May   13 Mis  s  our  i    •  May   24   Ohio 

Rusts   caused   by  Uromyces ' spp . 

Uromyces    trifolii    (Hed.  )    Lev.   was   reported   on   clover    in   Vermont,    Con- 
necticut,   Delaware,    Ohio,    Arkansas,    and   North  Dakota;    on   white    clover    (Trifolium 
repens)    from  South  Carolina,    Minnesota,    and   Oklahoma  ;•  and   on  alsike  clover 
(T«    Hybridum)    from  Minnesota.      The  dates    of   first  appearance   of  this   rust  were 
given  as   follows : 

July  2    Minnesota  July    Oklahoma 

July  25    Connecticut  September    IS    Vermont 

Uromyces   fallens   (Desrn.)    Kem.    was   noted   on  red    -lover  (Trifolium 
p_ra  terroe )    in  New   Hampshire,    Mew   Jersey,    South  Carolina,    Minnesota,    Missouri, 
Nebraska,    and   Pennsylvania.      In    the   latter   state   it   was    said   to    be   less    common 
than  usual.      The  dates  when   this  disease   was    first  noticed  are,- 

June      9    New   Hampshire  June   30   .  . Pennsylvania 

June   2b   Missouri  July  20   Minnesota 

Nematode  disease   caused  by  Tylenchus  dipsaci   (Kuhn.)    Bastian. 

This  aisease,    recently   reoorted  on   by   L.    P.    Byars    (Phytopath   10:    91-95, 
1920),    and  R.    H.    Smith    (jour.    Icon.    Entomology  12    :    46O-462,    1919),    was   found 
during   1919    causin6  heavy   losses    to   red   clover  crops   in  many   localities    in 
southern   Idaho*      a  map    supplied  by  Hungerford   indicates    its   occurrence    in   Twin 
Palls,   Cassia,   Minidoka,    Lincoln,    and   Gooding   Counties,    Idaho.      According    to 
3yars   and  Smith  the  disease    is  also    known   to  occur    on   the   crop   in  the    irrig- 
ated regions  of  eastern  Washington  and   Oregon,    and   in   central  Utah.      Informa- 
tion  obtained  from   farmers   indicates   that  it  has  been  present   in  southern 
Idaho   for    several  years  and  has  been    rapidly   increasing    in  destructiveness . 
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Regarding   the    severity  of  the  disease   Byars   says,    ''In   the  Twin  Palls, 
Idaho  district    it   is    difficult  to  find  an  uninvested  field  and   the  damage  has 
been  so  severe   that  many   farnrrs  the   past   season  he-. ve  plowed  up   their   clover 
and   planted   other  crops."      This   important   trouble   should  be   closely  guarded 
in  regions  where    it:  exists,    and  a   sharp   watch   should   be  keot  for  occurrences 
in   other    sections    or   states. 


Other   diseases. 


Sooty  spot,    caused  by  Phyllachora    trifolii,    occurred   in  Vermont,    where 
a   large   proportion    of   the    plants  were   more    or   less  affected;    in   Delaware,    where 
1%  injury  was  estimated;   and   in  Minnesota,    where  it  was   collected  on  Trif olium 
repe ns   (general,    first   report  June  2cj  ) ,    T.    pra tense   (probably  general,    first 
report  July  20),    and   T.    hybridum  (probably   general,    first   report  July  2). 

Root   rot,    caused   by   ScLerotinia   trifoliorum  Erik.,   was  reported   from 
Ohio   (May   5),    Tennessee    (severe  locally  on  red   clover,    first   seen  April  22, 
and  slight  on  crimson    clover,    first   seen  April  7),    c.nd  Washington   (Clarke 
County,    March  21 ) .      The   report  from  Washington  is   one  of   the   first    received  by 
the    Survey.      It   has   been  reported   from  Oregon,    however,    a  number    of  times   in   the 
past. 

Dodde r  (Cuscuta  spp.)     Cuscuta   epithymum  Murr.   was   said   to   be  greatly 
on   the  increase   in  Delaware,    injuring   from  l^rZCfc  of  the   clover   crop.      Dodder 
was     reported  common   in  Arkansas    clover  f  ields  . 

Streak,    caused  by   Bacillus   lathyri   Manns  and  Taub.,    was   said  by  Manns 
to  be   common   in   Delaware,    causing  a   stein  blackening  and  leaf  bacteriosis   of 
red,    alsike,    and  mammoth  clovers.      It  was  also  reported  from  Hennepin  County, 
Minnesota,    June    13 ,   by  the  Section    of   Plant  patholoty  at  St.    Paul- 

Leaf  spot,  caused  by  Cercospora  me  die  agin  is  E.  and  E-,  was  reported 
by  E.  P.  Hopkins  as  general  in  Alabama  and  the  cause  of  considerable  loss. 
It  was   first  noted  by   Hopkins,    April  23. 

Leaf   spot,    caused  by  Macrosporiurn  sa  rein  if  orme  Csv.,    was   general    late 
in  the    season,    but  not   severe   in   Arkansas    according  to  Elliott. 

Crown  rot,  caused  by  Sclerotinia  libertiana,  was  sever.,  in  parts  of 
Delaware. 

Powdery  mildew,    caused  by  •Brysiphe  polygon!,    was    reported   from  Washing- 
ton,   and  Eryslehe   ir.artii   was    reported   from  Minnesota   on  alsike   clover. 

Root  rots,    of  unknown  causes,    were  reported  by   Hung.rford   from  southern 
Idaho  and  by   Leach   from  Tolorado    (June   7)- 

Mosaic,    cause  unknown,   was  observed  by  C    R.    Orton  on  crimson  cloy  r 
in  Pennsylvania.      He    reported  as   follows:      "Fifty   per   cent    of  plants   on  o   1/2 
acres.      Most  serious   case    I  have   ever  seen.      Plants  dwarfed  and  soon  died, 
rosette  produced   in  many  cases.      This    crop  •.-as   newly   seeded    in  an    orchard. 
The   disease   was   also  said  to  be  common   on  red  and  sweet  clovers    in 
Arkansas,   where    it  was    noted   first  in  May. 

Red  leaf,    of  unknown  cause,    occurred   in  Pennsylvania    in   the  same  lieia 
mentioned  above  under   mosaic.      Orton  stated  that  this   condition  may  be  associat- 
ed with   the   mosaic,    but   the   evidence  was   not  very   strong    in  that  direction. 
Tie  damage  was   severe. 
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VETCH  (Vioia  spp, ) 

Blight,    caused  by  Asooehyta  pisi   Lib.    was    reported  from  Delaware. 

Downy  mildew,    caused  by  Peronospora  yiciae    (Berk.)    De   Bary.,    was    collect- 
ed  on  Vicia   sativa    in  the    District  of  Columbia.      It  occurred   locally   on  the 
lower  parts    of   the   plants.  ''  ■ 

SWEET  CLOVER   (Meli lotus) 

leaf  spot,    caused    by   Cercospora   davisii  Ell.    &  Ev.    reported  from  Henne- 
pin County,    Minnesota,    July  20  on  Melilofcus   alba. 

Root   rot,    caused  .by-  Fusarium  sp.,.was    said   to  be   severe   in  New  Mexico 
where  ,5-90$  of  the -plants  were  affected.       It  was    found  both  along   the  banks    of 
the   irrigation   ditches  and  in  the   fields,    according    to  Leonian. 

Asooehyta   caulicola    Laub.  ,    reported   from  Jefferson  County,    Indiana, 
May   23. 

COWPEA   (  Vi£,na    sinensis  ) 

Leaf  spot,    caused  by  Cerco  spora   omenta   Sacc,    occurred   in   the  following 
states   according   to   collaborators:    New   Jersey    (common),    Georgia   (general,    5%» 
first  appeared  Aug.    l),    Arkansas    (common,    50%  crop   injury),    Oklahoma   and   Texas 
(prevalent,    1%  loss) .-. 

Powdery  mildew,    caused  by  Erysiphe  polygoni   De   C  ■  ,    was   common    in  South 
Carolina   and   Georgia*,    'in   both  of  these    states   it  occurred   on  a   large  percent- 
age  of  the    crop  and   appeared  in  August. 

Wilt,    caused   by  Fusarium  sp.  ,    '.'.ras   reported   from  Georgia    (general   in 
South,    causing  10%  loss . ) ,  Arkansas   ( scattered ).,    and  Louisiana    (oommon   in  some 
localities,    local  variety   of  black  pea    in  Webster    parish  reported  by  Hollis    to 
be   entirely   resi  stant ) . 

Root  knot,    caused  by  Het erode ra  -radio icola    (Greef .  )   Mull.,    was  reported 
common  in  South  Carolina   (5%  loss),   and  Arkansas   (2$  loss).      It   also  caused 
damage    in  many   other  parts   of   the   South  but  no   other    reports   were   received  by 
the   Survey. 

Leaf   spot,    caused  by  Amerosporium  oeconomicum  Ell.    &  Tracey,    was    common 
in  South  Carolina. 

Pod  spot,    caused   by   Cladosporiurn  sp.,.  was   found  on  pods    in  Cobb  County, 
Georgia,    July  21,    by  G.    M.   Armstrong.      It  was    also   common  in  Florida,    affecting 
nearly  25%  of  the   crop  according   to  Sherbakoff. 

Anjforaonose,    caused   by  Colle  to  trie  hum,    reported   from  Delaware. 

Streak,    caused  by   Bacillus    la  thyri  M.    and    T«  ,   was    reported  by  Manns 
from  Delaware. 

Root  rot,    caused  by  Qzenium  omnivorum  Shear,   was  very  prevalent  in 
Texas   and  present   in  Oklahoma. 

Leaf  spot,  caused  by  Phyllosti  eta  phaseolina  Sacc,  was  collected  in 
Jackson  County,  ■  Indiana,    August  29". 

Rust,    caused   by  .Uromyces   sp'.  ,   was    reported  by  Tauberihaus   from  Texas. 

Rhi?.octonia  sp .  ,  was;r  epor  ted- by  Matz  from  Porto  Rico,  attacking  the 
foliage  and  cods.  The  fungus  was  also  said  to  be  the  cau.se  of  serious  root 
rot  in  St.    James   Parish,    Louisiana. 
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S:\r  BSAN   (Sola   max) 


Bacterial   bl A gh  t ,    caused    by   Bacterium  >;  /  v-  i  n».'-m.    occurred   naturally   in 
the  varietal   test  plots  at  the   Experiment  >::  at  Madison,   Wisconsin. 

Streak,    said   to   be   caused  by  Lao illus  lathyri   Manns  and   Taub.  ,    was 
common   in   Delaware   last  year. 

A  fetem  rot   of  undetermined  cause  was    reported  in  parts    of  Tennessee. 
V/holc   fields   showed  dwarfed   and  yellowed  plants.      A   report  of  a   somewhat  sim- 
ilar trouble  was   reported  from  Clermont  County,    Ohio.  \ 

A   leaf  sp_ot_,    cause   not  given,    was    collected   in   Ohio. 

VELVET  BEAJJ  (Stizolobium  deeringianum). 

Bacterial   leaf  spot ,    caused  by  Aplanobacter    stizolcbii   Wolf.,    recently 
described  by  Wolf   (phytopath.    10    :    73-Bo,    1^20),    occurred   in  North  Carolina, 
vhere    it  had  been  present  in   varying   amounts  during    the   past   four  years   in 
widely  separated  portions   of  the   state. 


B.      GRASSES 


(The  nomenclature   of  grasses    is    that  used  by   Hitchcock,    U-    S.    Dept.    Agr., 
Bur.    PI.    Tnd.    Bui.    772.    1^20.) 


TIMOTHY  ( Phieum  pra tense   L- ) 

Powde ry   mildew   caused  by  Erygiphe  praminis   De  6.    was    reported  by   the 
Section  of  plant  Pathology  from  Sherburne  County,    Minnesota;    first  found  June  A. 

Ergot   caused  by  Claviceps    sp .   was    found    in   seven   counties   in  Minnesota. 
The  first  record    of    its    occurrence   was   made   July   11. 

Leaf  blight  caused  by  Scoleootrichum  graminis   Fckl.    was    reported   from 
Minnesota    (VicLeod  County,    first    found   June   2b),    ''.'isconsin   (Dane  County),    and 
Idaho   (reported  by  Chas.    W.    Hunger  ford  as  generally  prevalent  but  causing 
slight  loss.  ) 

Scab  caused  by   Eusarium  sp  .    was   reported   from  Ramsey  County,    Minnesota- 
first   record   July  7« 

Leaf  smut  caused  by   Ustilago   striaef  orrr.is  ('-'est.  )    Niess.   appeared   in 
Pennsylvania    (slight   loss    in  Center  County;    earliest   record  May  26),    Minnesota 
(Isanti  County;    first   reported   June    5),    "isconsin   (slight),    Iowa   (a   trace   re- 
sorted by   I.    E.   Melhusj    also   recorded  from  Ames   on  June   19),    and   Idaho  (common 
in   Latah  County,    but  causing  only  slight  loss). 

Stem  rust  caused   by  Puocinia  phlei-pratensis  Eriks.    &  Henn.   occurred 
in  Connecticut   (occasionally  found  "in  New   Haven  County),    West  Virginia    (gen- 
erally found  in  parts    of  Greenbrier  ana  Summers  Counties),   Ohio   (less  preva- 
lent  than  in  preceding  years),    Minnesota   (in  21  cjunties.    causing   a   loss      ^ 
estimated  at  2%  for  the   state;    earliest  report  from  Hennepin  County,    May  3OJ, 
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Missouri    (Boone  County,    loss   slight;    also   reported   from  Greene  County),    Idaho 
(occurrence  general,    da  t  loss   caused  very  slight)  i 

A  blade  hligh  t,    apparently   bacterial,    was  reported  from  Ohio  by   Selby. 

RED  TOP  (Agrostis  palusbris  Huds.  ) 

Pov/de ry  mildew  caused  by  Erysiphe  graminis   De  C«   was  reported  from  St. 
Louis  County,    Minnesota;    first  found   September  VJ, 

Stem   rust  caused   by   Puccini a    graminis   Pers.    occurred   in  West  Virginia 
(generally  prevalent   and   causing  severe  damage    in  parts   of   Summers  County; 
June  24.)    and   in   Tennessee    (locally   severe   in  Cocke  and   Unicoi  Counties;    first 
observed  July  7). 

BLUE  GRASSES    (Poa    spp.  ) 

Ergot  caused  by  Cleviceps  sp.  was  reported  from  Minnesota  on  Poa  com- 
pressa  L.  in  Lake  County  (earliest  record  September  24),  and  on  P.  pratensis 
L.    in  four   counties   (first   report  June  26). 

Powdery  mildew,    caused   by  Erysiphe  graminis   De  C   was   reported   on  P.pra- 
tensis   in  Minnesota   (in  11   counties;    injury  ranging   from  slight    to  severe!, 
and    Kansas   (generally  prevalent  in  Riley  County;    injury   slight). 

Silver  top   caused   by   Sporotrichum  sp .   was   common  in   Iowa. 

A   iea/-£  spot  caused  by  Seofccria    sp .    on  P.    pratensis   was    found   in  M.cLeod 
County,    Minnesota;    first  reported   June  26. 

A  leaf  spot    caused  by   Soolecotrichum  graminis  Pckl.    was    found   on  P.    pra- 
tensis   in  Fillmore'  County,    Minnesota;    first  reported  June  6. 

Anthracnose   caused   by  Col  3  .e  to  trie  bum  cereale  Manns,    was  reported   on 
P.    pratensis    in  Ramsey   County,    Minnesota;   first   report  August  13» 

Leaf  ru  s  t  caused   by  Puccinia  poa  rum  Niess.   was  reported  from  Minnesota 
(on  P,    coraoressa    in   Ramsey  County,    first  report  June    3^;    on  £•    pratensis  in 
nine   counties,    injury  ranging   from  slight    to    moderate,    first  report  May  30, 
Hennepin  County),    Iowa    (reported   as  general  on   poa    sp.    in  the   northern  half 
of  the  state,    appearing  very  early,    June  9-11 ),      Kansas   (on  p.    pratensis 
in  Riley  County,    May   15  ) ,    and   California  (2%  infection  found   on  p.    compressa 
May  10). 

EUROPEAN  MILLET  (Panicum  miliaceum  L«  ) 

Smut   caused  by  Ustilaf  3  nanici   miliacei    (Pers.  )   'Vint,    was    reported  as 
causing   slight  injury   in  Colorado.      The    first  record   of   its    occurrence  was 
October  30. 

ITALIAN  MILLET  (Chaetoohloa   italica    (L. J    Scribn. ) 

Smut  caused  by  Us ti la  go  crameri    Kdrn.   was   found   in  Minnesota    (Ramsey 
and  St.    Louis  Counties;    first  report  Augtrst   2,    Ramsey   County),    and  North 
Dakota   (slight    infections   in  Grand  porks  and    Traill   Counties;    moderate   in 
Cass  County). 
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ORCHARD  CRV3S   (Daotylas  glome  rata  L.  ) 

Ergot  caused  by  Claviceps   sp.    occurred  in   Rice  and  Ramsey  Counties, 
Minnesota;    first  report  June   2^»  ) 

Powde ry  mildew   caused  by  Brysiphe  graminis  De  C    was   reported  August 
19  from  Rice  County,    Minnesota. 

Scab  caused  by  Fusarium  sp  .   was   reported  as   general    in   certain  lo- 
calities  in  C7reenbrier   County,    West  Virginia. 

An^hraonoae  caused  by  Colletotrichum  cereale   Manns,   was    reported   from 
Minnesota   (Ramsey  County;    first  report  August  3*' 

Stem    rust  caused  by  Puccinia^  gra minis  Pars,    was  reported  from  West 
Virginia   (locally  prevalent  in  Greenbrier  and   Summers   Counties)    and  Minnesota 
(in   four   counties;    first  report  from  Todd  County,    July  4^- 

BR CMS  GRASSES   (Bromus    spp. ) 

Ergot   caused  by  Claviceps  sp.    was  reported  on  Bromus   inermis   Leyss. 
in  Minnesota   (slight    to  moderate   infections    in  six   counties;    first  report 
July  4)-      It  WLiS  also  reported  abundant  on  Bromus   sp.    in  Cass  County,    North 
Da  kot  a . 

Pow  de  ry  mildew  caused  by  Erysiphe  graminis  De  C    was   found  on  B.    inermis 
in  Minnesota    (Fillmore  County). 

Leaf  spot   caused    by  He  lmi  nt  ho  sp  or  ium  sp  -   was  found   on  3.    inermis   in 
Ramsey  County,    Minnesota,    and  in   three  counties    in  North  Dakota. 

Scab  caused  by  Fusarium  sp.    was    founu  on   Bromus  sp.    in  Greenbrier 
County,    West  Virginia, 

Leaf  rust  caused  by  Puccinia    sp.    was  found    in  California   on  3.    horde- 
aceus   L.    (April  25  and  May  10;   amount  of  infection   ranging  fr)rn  %■  to   40   )., 
B.    secalinus   L.    (May  51 )    arid  B.    vl  llosu  s  Fors'k.    (leaf  rust  almost  universal; 
Ma y  fe) . 

Stem  rust  caused  by  Pucci  nia  graminis  Pers.  occurred  in  'Vest  Virginia 
(Greenbrier  and  "Summers  Counties,  locally  prevalent  on  B.  secalinus) ;  Minne- 
sota (present  in  slight  amounts  on  B.  purgans  L.  in  Ramsey  County;  first  re- 
port August  14);    and  IJorth  Dakota   (on  Bromus   sp.    in  Cass   County). 

BERMUDA  GRASS  (Capriola   dactylpn   ( L. )    Kuntze.  ) 

Leaf  rust  caused  by  Puocinia  cynodontis    La  C.   was  found^  in  California 
to  be   prevalent  on   Bermuda    grass   along    irrigation   ditches   (April   23). 
Rust  caused  by  Puccinia   sp*   was    found  in  California, 

BLUE  JOINT  GRASS   (CalamagrosUs  canadensis    (Michx.  )    Beauv.  ) 

Ergot  caused   by  Claviceps  sp.    was  found    in  Minnesota   (slight  to  moder- 
ate  infections   in  Hennepin  and  Washington  Counties;    first  report  July   15.  ) 

Leaf   spot  caused    oy  phvllachora  graminis   (PersJ   Fekl.   was   found  in 
Minnesota    (abundant   in  Washington  County;    first  report  August  3). 

Rust  caused  by  Puccinia   sp .    was   reported  from  Washington  County,    Minne- 
sota  (slight    injury;    first  report  August  3^* 
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BOTTLE   BRUSH  GRASS   (Hystrix  pe  tula  I.Ioench.  ) 

Epichloe   typhi na    (Per's.)    Tul.    was  abundant    in  Ramsey  County,    Minnesota; 
first   report,   June   2A» 

Leaf  spot    caused   by   Phyl^achora   graminis    (pers.)    Fckl.    occurred  fre- 
quently  in  Hennepin,    Rice,    and  Ramsey  Counties,    Minnesota;   first  reported 
July  12. 

BRISTLY  FOXTAIL  GRASSES    (Chaetocfaloa   spp. ) 

Downy  mildew  caused  by  Sclerospora  graminicola  (3acc« )  Schr.  was  re- 
ported from  Minnesota  (in  six  counties  on  Chae to  chloa  vi  rid  i  s  (L.  )  Srribn.  ; 
first   report  July   19 ) ,    and   Iowa    (very  common). 

Smu t  caused   by  Us  til  ago    neglects  Niessl.    was  reported  on  C«    lutes neris 
(Weigel)    Stuntz   from  seven   rounties   in  Minnesota    (first   report  Ramsey  County, 
July. 13). 

CANARY  'GRASS    (phalaris   spp.  ) 

Ergot  caused   by   Clavi  ceps    sp.    occurred    rather    commonly  on  Phalaris 
arundinacea   L.    in  Ramsey    and  Goodhue  Counties,    Minnesota;    first  report  July  21. 

Leaf  rust  caused  by  Puccinia  ma.janthae  (Schum. )  A.  &.H.  was  found  in 
California    on  P.    canariensis  L- 

Stripe  rust  caused  by  Puccinia  g  luma rum  (Schm.  )  E>  &  H.  was  found  by 
¥.    W«    Mackie  in  California  on  Phalaris   para  do  za   L. 

CRAB , GRASS    (Svntherisma    sa.nguinalis    (L. )    Dulac-) 

iS^i  ^ pot   caused  by  Plr  j.c.ula r ia  grisea    (Cke.  )    Sacc.    was  reported   from 
Goodhue  County,    Minnesota;    first  report  July   17. 

Smut   caused   by  Ustilago  rabenhorstiana   Kuhn  occurred   in  Goodhue 

County,    Minnesota;    first, report  July  24, 

FESCUE    GRASSES    (Pestuca   spp. ) 

Ergot  caused   by     Claviceps    sp.    was    found  in  Minnesota   on  Festuca   elat- 
ior L.    (Hennepin  and  Ramsey  Counties;    first   report  July  11 ) ,    F-    pfatensis 
Huds.    (Ramsey  County,    July   10),    and   F.    rubra -he  berophylla    (abundant    in  Ramsey 
County,    first  report  July  10). 

Anthracnose  caused  by  Colletot  r  ichurn  cereale   Manns,    was   reported   from 
Minnesota   on  F.    elatior    (Ramsey  County,.  August   13),    F.    ovina   L.    (considerable 
in  Ramsey  County;    first  report  Augast  13 ) ,    and   :F,    rubra    L.    (Ramsey   County). 

^   ^e a x''  _?£££  caused   by  Helminth osporium.  sp  »■  was   very  r.  ommon   in   Iowa. 

Stem  rust   caused  by  Pur- c.  in  i  a   graminis.  Pers.    occurred   on  F.    elatior    in 
Freeborn  County,    Minnesota;    first  .report  July  2- 


MARSH  GRASS   (Gpartina  michauxiana  Hitch.) 

Leaf  spot   caused  by  Phyliachora   sreminis    (Pcrs.)    Fckl.    ocrurred   in 
7/ashington  County,    Minnesota;    first  report  August  3« 

MEADOW  FOXTAIL  GRASSES    (Alopecurus   spp. ) 

Anth racnos e   caused  by  C o  1 1  e t o t r j. c hu m  cereale  Manns,    was   found   in 
Ramsey  County,    Minnesota,    on  Alopecurus   ar  is  tula  tus   Michx.    (first  report 
June  23),    and  on  A.    pratensis   L.    (August  13 • ) 

OAT   GRASS    (Arrhenatherum  elatius    (L.  )   Mert.   &   Koch. 

Anthracnose   caused  by  Colleto trichum   cereale   Manns,    was   found    in 
Ramsey  County,    Minnesota, 

PANIC   GRASSES    (Paninum  spp.  ) 

Anthracnose      naused  by  Colletotrichum  cereale  Manns,    occurred   in 
Minnesota   on  Pan i cum  capillare  L.    ( Hennepin  County,    May  24)    and  P,    fr'irgatum 
L.    (Washington  County ,    Augist  3)* 

Rust  caused  by  Pucoinia  emaculata  Schw.    was    found  on   P.    capillare    in 
McLeod   County,    Minnesota;    first  re?ort  August   20. 

Rust  caused  by  Pucci  nia  pan  lea   was  reported   on   P.    yi  rga  turn   in 
Washington  County  ,    Minnesota;    first  report  August   3» 

PA3PALUM  GRASSES    (Paspalum  spp. ) 

Ergot  caused   by  Claviceps   pas  pal  i   S.    &  H.    occurred   in   Louisiana    (gen- 
erally prevalent  and  severe   in   several   parishes,    causing  death    ox"  cattle    in 
pastures;    traces    found   in  Tangipahoa   Parish  wherever    paspalum  was  found,    no 
damage   to  cattle;    traces   found  locally   in  Calcasieu  County,    and  in  Arkansas 
(very   general,    injury  ^0%;    earliest  report  September). 

PORCUPINE   GRASS    (Stipa    spartea   Trin. ) 

Smut  caused   by  Ustilago  hynodytes    (Schl.  )    Fr.   was   reported   from 
Waseca  County,    Minnesota,    July  VJ- 

REED  GRASS      (Calamovilfa   longifolia    (Hook.  )    Scribn. 

Epichloe   typhina    (Pers.)    Tul.    was  abundant  in  Washington  County, 
Minnesota;    first   reported  August  3* 
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RYE  GRASS   (Lolium  perenne   L- ) 

Stem   rust  caused  by  Puccinia  graminis   Pers.    was  reported   from  Minne- 
sota   (Ramsey  County,   first  report  August   14^ 

Stripe   rust   caused   by  Puccinia   ^lumarum   (Schm.  )    E.    &  H.    occurred   in 
Yakima  and   Whitman  Counties,    Washington.  • 

SALT  GRASS    (Distichlis   spicftta(L.  )    Greene  ) 
Rust  caused  by  Puccinia    subnitens   Diet.   was    found   in  California. 

SQUIRRBL^T/.IL  GRASS    (Hordeum  .jubatum  L.  ) 

iie.^£  spot  caused   by   Scolecotrichum  gram  in  is   Fckl.    was    reported    from 
Ramsey  County.    Minnesota,,  June   21. 

Leaf  spot   caused  by  Sep  tor  ia  graminum  Desm.    was    found   in  Freeborn 
County,    Minnesota,    July  2 . 

Leaf  rus t  caused  by   Puccinia    sp .    was   reported  as   probably  general    in 
Hennepin,    Ramsey,    St.    Louis,    Todd",    and  Wadena   Counties,    Minnesota;    first  re- 
port from  Todd  County,    July   4. 

Stem    rust  caused   by  Puccinia  graminis    Pers.    occurred    in  22   counties 
in  Minnesota    (slight    to   abundant;    first  report  Hennepin  County,    June   17). 

WHEAT  GRASSES    (Agropyron   sop. ) 
The    following   diseases  were    reported  on  Agropyron   sop.    in  Minnesota; 

Ergot   caused   by   CJLj^vJlcjsjds   sp.    occurred   on  A.    caninum    (L.  )    Beauv. 
:  Stevens   and  Hennepin  Counties;    first  report  July   l87T  A.    crista  turn    (L.  ) 
Gaertn.    (Ramsey  Court";    first  report  July   l);   A.    desertorum   (Ramsey  County, 
first    report   July  1 ) ;    A.    intermedium      (Ramsey  County;"  first  report  July  l); 
A-    rep  ens    (L.  )    Beauv.     (causing    slight  to   severe   damage   in  ten   counties; 
first  report  July   l);    A.    smithii   Rydb,    (slight  to  considerable  amounts 
found   in  eight   counties;    first  report  July  15);   A.    tene rum  Vasey   (Dakota, 
Hennepin,    and  Stevens  Counties;    first  report  July  15J,  " 

Powdery  mildew   caused  by  Ery_si_ghe   graminis   De  C-    was  found    on  A. caninum 
in   Ramsey  County    (first    report  May  30).,    and   on  A.    repens    in   Rice   and   Ramsey 
Counties    (first  report  June  2,    Ramsey  County ) . 

Black   leaf   spot  caused   by   Phyllachora    graminis    (Pers.  )    Fckl.    was   re- 
ported as   probably,  general   on  A.    repens   in  Anoka,    Chisago,    and    Ramsey  Counties; 
first  report  July  5, 

Scab  caused    by  Fusariun   sp .    occurred   on  A.    smithii   in  Anoka    and    Ram- 
ssy  Counties    (first  report  August    4,    Ramsey  County) 

Anthracnose   caused  by  Colic  tor ti chum  cereale   Manns,    was   found    in 
Ramsey  County  on  a. desertorum   (first  found  August  13  )   and  on  A.    repens 
(first   report  July   27), 

L?J*L  £P_ot   caused  by   Septoria   graminum  Desm.   was  reported   from  Stevens 
County  on  A.    caninum   (first   repor  t~~July  2& ) . 

Smut   caused   Dy  Us  ci  la  go  macrospora   Desm.    occurred  on  A.    ripens    in 
Ramsey  County;    first  report  July   26. 

Leaf  rust  caused   by  Puccinia  clematidis   was   found   on  A.    oaninum  in 
Stevens  County,    July  28;    on  A. repens   in  Hennepin    (abundant),    McLeod,  Washington, 
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and  Rice  Counties    (first  report  Juno   2o ) ;    end    on  A.    ten.,  rum  in   Stevens   and 
Taseca  Counties    (first    report  July   17  )• 

Step  ru  st  caused   by  Puce  in  la  ^raminis   Pers.    occurred  on  A«    oaninum  in 
Stevens,    Hennepin,    and   Anoka  Counties    (damage    rl  i...  tat,    first  report  July  2o, 
Stev  ns  County);    on  A.  repens    in  14  counties   (  1    illy  prevalent,    causing  sli     it 

to   severe    injury;    first  report  Jun«_    17,    Hennepin  County);    on  A-    smithii  in  Anoka 
County,    September  4;    on  A.    tenerum  in   five  counties    (general;    injury  ranging 
from  moderate  to   severe;    first  report  July   2d,    Stevens  County). 

AT  LP  OATS   (Ay  en  a   spp.  ) 

Powdery  mildew  caused  by  Erysipae  gra minis  De  C  occurred  in  California 
(fay  28). 

Stem  rust  caused   by  Puccinia   graminis   Pers.    was  found  in  California    (May 
20 ) . 

WILD  RYE    (Elymus   spp. ) 

The  following   diseases  were  found   on  Elymus  spp.    in  Minnesota: 

Ergot  caused  by  Clavioeps  sp.  occurred  on  E-  robustus  Scribn.  &  J.G.bm. 
in  Nobles  County '(first  report  September  G),  and  on  E.virginious  L-  in  Stevens 
C  ounty  . 

Epichloe   typhina    (Pers. )    Tul.    was   found  on  E.    canadensis   L.    in  Anoka, 
Hennepin,    and    Ramsey  Counties    (injury  moderate   to  severe;   first  report  June   29, 
Hennepin  County);    on  E.    robustus    in  Ramsey  County    (damage   considerable;    first 
report  July  13 ) ;   and  on  E.    virgin  ions    in  Ramsey  and   Hennepin  Counties    (injury 
slight,    first  report  Jure   24. 

Powde ry  mildew  caused  by  Erysiohe  graminis   De  C.    occurred   on  E. canadensis 
in  Ramsey  County    (first   reported  June  1/;);    on  E.    robustus   in  Washington  County 

first  record  August  3);    and    on  E.    virgin  icus    in  Hennepin  County    (first  ap- 
peased Julv  15. 

Leaf   s^ot  caused  by  Phyllachora    graminis    (Pers.)    Pckl.    was   reported  on 
E.    canadensis   in   five    counties    (probably  generally  prevalent,    injury  moderate 
to   severe;    first  report  July   13  \ ;    on  E.    robustus    in   five    counties    (damage   slight 
bo   considerable;    first  report  Ancka  County,    July  5);    on  E.    stria tus   WTilld.    m 
Hennepin  County    (abundant;    first   report  August  3);    and  on  E.virginious   in  lour 
counties    (considerable    to  abundant;    first  report  July  21). 

Smut   caused  by  Ustilago  striaeformis    (Schl.  )    Pr .    was  reported  on  E. 
canadensis   felaucifolius   (Muhl. )    Gray  in  Ramsey  County    (first  report  June   ddl; 
ard   on  E.    robustus    in   Dakota  and  Rice  Counties    (first  report    (July  ;-0'' 

Stent   rust  caused  by  Puccinia  graminis   Pers.    was  found   on  E.    cajna_dens_is 
in   Anoka  County   (September   4)";    on  E.    glaucus    Buck  I.    in   Swift  County   (injury 
■    slight;    first  report  July  2b)  ;    on  E.    maoounii  Vasey   in  Carlton  County 
considerable;    first   report  September  15)5    ^n  E.    robustus   in  five   counties 
(abundant   in  Sherburn  County;    first  report  from  Ramsey  County,    July  Vj);    on 
E.    virginicus    in  Stevens  County   (injury   slight;    first  report  July  20J. 

~  A   Septoria  leaf  spot  was   common  and  severe    in   Iowa   on   r^ymiKS   sp.    ^wiia 
oa  rle  y )  .  . 

Leaf  rust  caused   by  Puccinia   sp.    "/as  found   on  E.    tritiooides  Buckl-    m 
California    (*j%  infection,   May    22).  on   rfnmia 

Stem  rust  caused   by   Puccinia    graminis,  Pers.    "/as   renorted   from  Caiiiorn 

on  Elymus   sp .    [ffi   infection,    June   29). 
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FOREWORD 


Sources   of  Information. 

The   summary   of  fruit  diseases   as   they   occurred    in   1919  has   been  prepare! 
by  utilizing   reports   received  by   the  Plant  Disease   Survey  from  various   sources 
s   follows': 

)<t  *-*      ReP*Drts   of  collaborators,   whose   names  are   listed   on   the   opposite  rage 

iracucally  all  0f  these  persons    replied  to   questionnaires    submitted' to    them  at 
intervals   curing   the  growing  season   and  the  majority   of  ■  th  em   sent  in  annual    re- 
ports  at    the  close   of  +Jie   year.      It   is  to  be    regrett3d,    however,    that  annual   re- 
ports were   not  received   frcm  a   number    of  important  agricultural  states,    tamely, 
p=ine;    Massachusetts',    New  York,    Maryland,   Michigan ,.  Montana  ,   Wyoming,    Arizon    , 
UT-ari,    an.  Oregon,      The    information  at  hand  from  the    imoortant  fruit  state   of 
California  was  also   extremely  meager. 


lce    3i   .ruit  Disease   Investigations,    temporarily   transferred   tothe-Plant 
Dis  ease   Survey.  * 
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2.      Reports  of  specialists    in   tie    Bureau    of    Plant   Industry,    particularly 
in   the  Office    of   Fruit  Disease   Investigations.      Noteworthy  contributions  appear 
in  subsequent  pages   from  M.    B.    'Yaite,    C    L-    Shear,   Charles   Brooks,    J.    W.    Roberts, 
W.    S.    Ballard,    D.    P.    Fisher,    and   R.    B-..  Wilcox,    and   valuable    suggestions   were  made 
by  H*    R.    Fulton  and  0.    F.    Burger. 

3«     Reports    of  food  products    inspectors  of  the    Bureau  of   Markets,      The 
certificates    of   these   inspectors,    of  whom  there    are   nearly  ^0   in  number    located 
in  about  24  of  the    la  rgerr cities,    are   available    to   the    Survey  for    examination. 
Certain  data  pertaining   to  losses    were   extracted  and   the -results   are   presented, 
for    the   most  part  in  tabular  form,    in    the    following   pages. 

4>      Miscellaneous    reports    and   records   of  the    Plant  Disease   Survey.      Ab- 
stracts  were  made   from  correspondence,   news   letters,    papers,    etc.,    and  some,    but 
not  all,    of  the   most    recent  publications   giving   1919  data  have  been  examined. 

Methods    and  Estimates. 

In  writing   these   summaries  the  following  order   was  usually  used  in  arrang- 
ing  data   for   each  disease: 

1.  Geographical  distri  bution 

2.  Economic  importance 

3-   Dates   of    fir  st  ■  appearance 
4«    Varietal   susceptibility 
5.    Control 

In  the   case    of    some    important  diseases,    accumulated   reports    over   a   period 
of   several   years   were   used  as   the  basis   for    a  general    summary  of  occurrence,    im- 
portance  and   varietal   resistance.      It    is   the    intention  of  the   Survey    to  include 
similar   reviews    of  other  diseases   from  time  to    time    along  with   current  year 
summaries . 

Statistics   on  crop  production  in   1919  were   taken    from  the  Monthly  Crop 
Reporter,    Vol.    5,    Dec.    1919,    of    the    Bureau    of  Crop  Estimates,      In   the    calcula- 
tion  of     percentages   and  losses    it  has   been   necessary  generally  to  adopt  the 
state  as    the    unit,    because   both  crop  production   figures   and   collaborators'    re- 
ports are   calculated   in  that  unit,    and   not  by   counties.      In  maping   the  distri- 
bution and  relative   prevalence  of  a   given  disease,    however,    an  attempt  was  made 
to   ignore   state  boundaries   wherever  reports  ana  other   sources    of   information 
were   sufficiently   in   detail    to   make  it  possible. 

The  estimates    of  losses    are  largely  those  of    collaborators,    or  are   com- 
piled from  an  accumulation   of    their  reports.      These    estimates    are   necessarily 
raigh,    but  after    carefully  comparing  reports   from  adjacent    territories   and   sub- 
mitting   the  data  to    pathologists  who  are   specialists   on  the    disease    in  question, 
it    is  felt  that  the   figures  are   conservative.      In   writing  these  summaries   an 
attempt  has  been  made   to  pay  particular  attention   to  the  important  fruit  produc- 
ing  sections,    and  to    correlate    severity  of    the    various  diseases  with   the   impor- 
tance  of  the  crop   in   those   sections. 

Reports  on  well  known  diseases  from  regions  of  usual  occurrence  have  been 
accepted,  with  occasional  modifications  of  estimates  where  it  seemed  necessary. 
Considerable  responsibility,  however,  is  connected  with  the  reporting  of  a  dis- 
ease for  the  first  time  in  the  United  States,  or  with  noting  initial  occurrence 
in  a  new  locality  or  on  an  unusual  host.  When  coming  from  reliable  sources, 
such  reports  nave  been  included  in  this  summary,  bat  persons  interested  should 
take  up  the  matter  of  verification  with  tie  pathologist  making  the  report-  The 
Survey  has  not  in  all  cases  checked  such  reports  with  specimens  and  cannot  take 
the   responsibility  for   their    accuracy  unless   specifically   stated. 
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Where  sufficient  data  were  at  hand,  estimates  of  total  losses  from  a 
given  disease  have  been  tabulated,  but  in  the  case  of  many  important  diseases 
causing  indirect  losses  this  has  been  impossible.  Notably  is  this  true  with 
such  devitalizing  diseases  as  root  rots,  crown  gall,  apple  powdery  mildew  in 
the  West,  and  peach  leaf  curl.  Confusi  on  in  estimates  from  two  or  more  dis- 
eases affecting  the  same  fruit  has  necessarily  resulted  in  some  duplication, 
particularly   in   the  case    of  reports   of    inspectors   of  the    Bureau   of   Markets. 

Names   of    varieties  have   been  made    to   conform   with  official  nomenclature, 
and  when   reported  under  a  synonym  the   latter   is    given  in  parenthesis. 

Suggestions    for  1920. 

Observance    of  the    following   suggestions     would  enable  the    Survey    to   im- 
prove  the   summary  next  year.      Failure   of  collaborators    in    some   important 
territories    to  file   reports  has   frequently   caused  embarrassment   in  estimating 
losses.      All  collaborators  are  urged   to  prepare   their    reports,   and   to  make   them 
as   timely,    accurate  and    complete  as   possible.      Reports   of  occurrence  and   relative 
prevalence  by   counties   is   of  great   assistance   in  plotting  distribution  maps. 
The    symbols   recommended   by  the  Survey  are  as    follows: 

§  =  very   severe 

+   =   severe 

V  =  medium 

-   =  slight 

Q   =  very   slight 
In  the   case   of   such  diseases   as    black  rot  of  the  apple,    for  example, 
which  may   affect  limbs,    foliage,    and  fruit,    it  would   often  clarify  reports    if 
the  nature   of   the  attack  was   specified.      Also  in  giving  dates    of  first  appear- 
ance,   which  are  very  valuable,    it  should    be  recorded   in  what  county  or   town   the 
disease  was   observed  and  what  parts   of  the   plant  were  affected.      In   reporting 
varietal   susceptibility   care   should  be    taken  to  give   comparative   data    on 
plants  which  are    reasonably  comparable  in   age  and  vigor. 

The    Survey    takes  this   opportunity   to    state   that  credit  for    any  service 
which   may  be   derived   from  this    summary   is   largely  due    to  the  careful  and  pains- 
taking   reports    of  collaborators   in   several  important  states,    and    to   numerous 
notes   and   criticisms  given   by   pathologists    of   the  Office    of  Fruit  Disease    In- 
vestigations   of  the  United   States   Department  of  Agriculture. 


DISEASES   OF  POIvE  FRUITS 


APPLE 

Scab  caused  by  Venturia    inaequalis   (Cke.  )   Wint. 

Favored  by   early  and    continued   rains  together  with  cool   temperatures 
which  prevailed   over    most  of  the  eastern  and    central   aople   growing   regions 
for  about  one  month   after   the  blooming  period,   apple   scab,    in  1919 ,    appeared 
in  many    states   with  unprecedented  severity  and  resulted   in   enormous   losses. 
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;  The   diseas-e  'was  urtusually  severe   in   the  Upper  .-Mississippi   Valley,    the        i  ' 
Great  Lakes    region  an'd  the  Appalachian  fruit  belt  fcom  Pennsylvania   to  North.       .  ' 
Carolina  and  .Tennessee  ,   and  ■  extended  ■  over'  pa-rtsof   the -Coastal  Pla  in*.     Preva- 
lence  of  scab  over  ■.  these    regions    is  reported:  as 'follows  by  collaborators:;'     '.  • 
Minnesota'  (Bisby)  .-1  Unusually  common   and  severe.    V/i s co g s i n  ...( Vaug ban ' ).  -   More 
scab   than  for.   several  ^seaso-ns'.   ■  Michigan   (Coons)  •-  Exceedingly  prevalent    iri»  ; 
spite   of  dry   weather,    experienced  an     enormous   loss-      Illinois^   (Anderson)    - 
Bad  throughout  state,    caused   exceptional'  folia  g-e'  .injury .      Indiana    (Gardner)   - 
Most   severe  apple  disease    in   Indiana    this   year,    although   blossoms   and   young 
fruits:  suffered  heavily,  -infection  of  older    fruits  ndt'a's   bad 'as  might-have 
been  expected,  r ''Ohio   (Selbyh  -  .  Scab  'much  worse  than  usual,    general    over  .wholes   >■'.. 
state*,  i  Pennsylvania-  ( Orton)    -  Appatftntly  general  throughout' '-state',-,  <arost.  .-.serious  : 
outbreak,,. In   several  years,  J00%  infection  in  Cumberland,    Huntin'gddn,'- uwi  Center-  ; 
centres-.      Mew   York  (Chupp)   -More    severe   than  usual. i.  :  Delaware  -   General  ithrou.h- 
out  statq,,-  very  .common  on  early  varieties    in  spite-' of  vigo^rousosp^-aying.    ■    '.  ■  "■•" 
Virginia    (Frorr.me)   -   Unusually  severe,    scabbiest  jjsat  in  -.history. of  '-apple  -  indus*'  '■•''. 
try  in  the   state.      West  Virgi  nia    (Giddings)  -  ;More  prevalent    than  any   year 
since   1909-      Tennessee    (Essary)    -   Unusually  severe    this   season.      Mis  sour  i- 
The  disease    is    more  abundant  south  of  the  Missouri   River,    but  pretty  well   con- 
trolled  in   sprayed   orchards.  ,'  i    ...» 

Of   the  New  England    states,    Massachusetts,-  (Osrfeun)    reported  scab  more 
prevalent  and  severe, -than  for  several  yea'rs.  •■■  In-  Maine,  losses  wei?e  reputed 
extensive;  .and-- severe  „June<6.>.  but, less   severe   July  ,1.  .   \»er.man,t  reported  -much    .-       -  • 
less. than  average  :due  to  dry.   summer..-:    New  I  la  rapsh  i  r-e:  ■ »  Moderately  .abundant.   '    :'      l'-: 
Connecticut.   (Clinton)  /-Somewhat  more  pronounced  .than,  for   normal' -season. 

...:The    southern  .tier  of  apple  .-prqd.ua  ing  .-states  "from  Oklahoma  and  .  Arkansas.  ■ 
to   South  Carolina,  suffered  -as  usual.  fa  loss    of  about  .1%--  very  /much  'less    than         .  . 
their   neighbors   to  the    north-  t\Ar,lpiiaas   (Elliott)   reported   scab  well  con-' 
trolled-  in    commerical    orchards,    loss  about  l/z%. 

•  .West  0f  the-'-l^Oth -meridian 'apple ..sca-b.was  .  report-ed"  as-'fo'llo-ws  in  19'19  • 
Montana   -   Scab  of  , little  cons.equert.ee  .thl  s  .year,-..  .iNone..  in  sprayed  , orchards.*-      i>"    : 

.some   losses  .locally   in  unsorayed   orchards..    -.Idaho   ( Hunger  fo  rd )   -  '.Very  little;:,* 
scab   in  northern..  Idaho  -as  compared 'with   former  .-years  ;.  injury   G,c)%,-  -loss    0.-2%. 
No   scab  noted  anywhere  in  southern  -Idaho -in  June.    Washington  (HearldJ    -   Scab 

.very   common  and   severe   in  western  Washington,    very  little    in  eastern  Washing- 
-"."'   1®ss.Preva]-ent   than  usual,   and  none  in    central    irrigated  Washington. 
■2££&on   (3arss)   -  Moist  weather  of  early   June    resulted    in   some  scab  develop- 
ment,   but  crop  appears    in  general,  to.  be   rather  -clean.- '".California  -  Apple 
scab  is  known  to   be   widely  distributed   in"  this    state,  'but  no  "statement   of 
losses  has  been   reported   to    the   Survey  in   recent  years.      In  I903   Newton  B. 
Pierce   stated;      "This  disease  has   caused  considerable    loss    in  California    in 
it    .    ats|(Present  distribution  largely  covers   the  aople  growing   districts   of 
the    state11,    and  again  in  I9C5  Pierce  reported:    "The  disease   gradually  spread- 
ing   to  all  apple   sections  .(California  K  j    ■..;.-  •    "'    ''■•••'.■-    .:<*•*' 

h)°^r  interiarwest-rn.states    reported   as  follows!  iri.1919  j  '  Colorado 
LeachJ   -  ."Have  .observed. none  .this;  year.'."     ;.New  Mexico  u   None   observed, 'be-      '•"■• 
Ueved  not  to  be  present.  .  Arizona  -  -Reported7  -absent-  from'  everv"county -in'-.  -  -  '    !«« 
the    state.       >  ."  .  •   .    .,    .  ■'....      .-.,....,, 


86 


M.   B.    \7aite,   United  States   Department   of  Agriculture,    comments   as  follows 
upon   tie  occurrence   of   apple  scab   in   1919: 

"Prom   field   observations    in  cf  rts    of  Maryland  and    Virginia 
adjacent  to  "/as1  ington,   and   in    the  Shenandoah  Valley  of   Virginia, 
and   from  conversation  with    fruit    growers,    specimens  and  corre- 
spondence,   data  have   accumulated   to    sh  ow  a  very  unusual   outbreak 
of   an "ile    scab  from  Hew   Jersey   to  North   Carolina.      Th.,  district 
in  question   includes   the   entire   Appalachian   Fruit   Belt   and  the 
Piedmont  Plateau,'  as   well  as  adjacent   sections    on   the  Coastal 
^lain,    particularly  towards    the   north.      It   is  probably   the   worst 
outbreak    of   apple   scab   for    thirty    years    or    oerhaps    that  lias   ever 
been  reported.      Similar  outbreaks  have    occurred   in  New   York    and 
New  England,    tie   Great   Lakes   apple   orchards,    and    in    me  Upper 
Mississippi  Valley   in  previous   seasons,   but  never   before  so  bad 
generally  in   this   district. 

"As  an   indication  of  the   severity   of  this  attack,    examples 
of  scab  attacking  the    fruit   of  the  York   Imperial    turned  up  quite 
generally  from  this   district,    ana  in    some    instances,    the   fruit 
of   this  variety   was  damaged   to    the  extent   of  25%  by   this  disease. 
This    is  unprecedented.      Previous    to   1919,    the  writer    had  person- 
ally seen  the   disease   on    tie    York   Imperial    fruit   in    out   a   few 
scattered   instances.      Twice    it  was  found  at  Winchester,    Virginia 
on   small,    greenish  York   Imperial  fruits    in    the  autumn  and  on  less 
than   a   dozen   specimens.      The    trees  from  which  these   came  were 
badly  attacked  by  cedar   rust.      At   tie   time    it  was   thought   that 
these  delicate,    thin-skin  York  Imperial  fruits,    resulting    from 
cedar  rust  attacks,    were  thus  rendered  much   more    susceptible    to 
the    scab  fungus,    and   it  may  be    suggested  as   a  possibility   that 
the   resistance    of   the   York    Imperial  to   scab  may  have   been    re- 
duced bv  cedar  rust    to  some   extent.      The  foliage    of    York  Im- 
perial has  always   teen   relatively  auecaptiblo    to  the   scab,    out 
not    1h'j   fruit.      That   reduced  vitality    from  cedar    rust  is  not 
the  main  factor  in    this   outbreak,    however,    is  obvious    since 
the  Winesap,    Stayman   Winesap,    Paragon  or  Mammoth  31ack  Twig, 
(the   Winesap  Group),    not  attacked  by  c^dar   rust  have   been    in 
this  outbreak,    as  usual,   badly  attacked    by   the   scab.      Rome, 
Yellow  Newtown,    3^n  Davis  and  many  other   varieties  have   been 
severely  injured   by  scab  in  the  region  mentioned  during   the 
past  year. 

""While   this  apple  scab   outbreak  was    bad  on  the  Coastal  ^lain 
in  New   Jersey  and  the  Delaware-Chesapeake  peninsula,    some   observa- 
tions at   certain  points  on   the  Coastal  Dlain  in  Maryland  and 
Virginia   showed  a  small  amount  of  apple  scab  even  under  these 
remarkable    infection   conditions.      I   think   I  can  now  recall   that 
scab  has   generally  been  slight   on   the  Coastal  ^>lain   from  Balti- 
more  southward,    except   on  the  Delaware-Chesapeake  peninsula, 
which   is    inclined    to  be  cooler   and  moister,    but   tie   fact   that 
in  Maryland   scat  was  abundant  in  the  Piedmont   region  and    scarce 
on  the  Coastal  Plain  at  points   less    than   twenty   miles  apart, 
deserves   notice.      I  am  inclined   to  attribute  this   to    the    la^k 
•    of  previous   infection;      in    other  words,    there  must  have    been 
few"  scab   soores   to   make  use  of  the  unusual    infection  conditions. 
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"The   main   reason   for    this   great   outbreak   of  apple    scab   ran 
be  directly  attributable   to    the  unusual  weather  conditions   in 
late  April  and   during   the  month   of  May,      The  accumulation   of  scab 
during   previous    years   was    evidently  a    factor,    but   there   was   al- 
together  too  much  rainy,    cloudy  and   damp  weather  during  an  entire 
month,    beginning  about  the  time  the  apple    trees    ^arne   into  bloom. 
?02    example,    the  official  Weather   Bureau  meteorological  records 
at  Washing  con,    D.    C-,    beginning  Apri  1  24  and   ending  May  2/[  show 
r  -7  three  periods   with  clear   weather  -   one   clear-dav  April   2d, 
two   clear    days  /£pr~&  2   and  3,    and   two  clear   days  /A~pr^  l8  and   19 » 
During    this  pe  riodf  of    thirty-one  days,    there  were   raiKS   on   twenty- 
one  days,    counting   those  in  which  a    trace    is  .recorded,    and  a    trace 
is  probably  as    effective   on  cloudy  days   as   a   heavier   rain,    not   to 
mention   the  heavy  dews   with  which   the   fruit  and   foliage  were 
saturated   on  other   cloudy  days.      Of  .the   twenty-one  days  with   rain, 
only  six  were  marked  "partly  cloudy",   which  means    that  tie    sun. 
shone   through    the  clouds   part    of  the    time.      The    other   fifteen 
days   were    cloudy  all  day.      Of  the   ten  days   in  which  no   rain  fell, 
five   only  have   already  been  accounted   for  as   clear.      Of   the  re- 
maining   five  days,    two  were  cloudy  and  three  were  partly   cloudy* 
"It   is   evident   that  there  was   almost  a   continuous    infection 
periou.   for    thirty-one  days,    beginning  when   the   apple    trees  were 
in  bloom   in  the  middle  portion  of  this  region,    slightly  preceding 
bloom  in    the   northern  sections,    bu  t  f  oil  owing   clcseiy  after   bloom- 
in    the  southern  sections,    and   in  general,    occurring  at  the   most 
dangerous   period   from  the    standpoint   of  apple   scab.      This    is 
plainly  the   most   important    factor  in  the    outbreak." 

x7or   corrected  percentage  losses   by  states   from  aople   scab   in  1919    see 
Plant  Disease   Bulletin,    Supplement   12,    1§20.      Reports   covering   practically 
C^a   °f  tlae  apple    Proclucing   regions   east   of  the   100th  meridian,    representing 
67%  of    the    total  apple   production  of   the  country   in  1919,    indicate   that  the 
apple   crop  over  this   area   suffered  a    loss    of  more    than   5  t/2%,    or   in   the 
neighborhood   of  5,760.000  bushels    from  scab.      About   one-half  of  this   loss   oc- 
curred  in  New  York.    Pennsylvania,    Michigan  and   Wisconsin,    where   local   losses 
from  scab   were   not  far  from  10%.      About   one-fourth  of   it  occurred   in   the    cen- 
tral  states   from  Missouri  to    Virginia  and  North  Carolina  where   lorai   losses    uy 
states   ran  from  3%  to  6%.      Perhaps    one-eighth   of    it  occurred   in  New  England, 
New  Jersey  and  Delaware.      Less   than   1   1/2%  occurred  in    the    southern   tier   of 
apple   states   from  Oklahoma   and   Texas    to  South  Carolina, 

Western  apple   production    (west   of  the    100th  meridian)    amounted    in  1919 
to  abort  33%  of  the    total  apple   crop    of   th  e  country.      Of  this   amount,    one- third, 
or   roughly  11%  of   the   total   United  States   crop   was    subjected    to  more   or   less 
loss   from  apple  scab   in  California,    Oregon  and  western  Washington.      Two- thirds 
of  the  western  apple  crop   in  1919 ,    or  roughly  22%  of   the  total   United   States 
crop   for   -that  year  was   produced   in  central  and   eastern  Washington,    Idaho,   Montana 
Colorado,    Utah,    Arizona,    and  New  Mexico,    where   losses   from   scab  were  from  zero 
to  a    trace. 


Out  of  2973  oars    of   apples   inspected  at  destinations  by  Bureau    of 
Markets    inspectors,    46  cars   were   found   to   be   affected  with  scab  as    follows: 

Table  20.      Losses   as   shown  by   inspection   of  cars   at   destination  by   in- 
spectors  of   the   Bureau   of   Markets. 


Origin  of 

shipment 


No. of 
cars 
wi  th 
scab 


Arka  nsas 

Canada 

Colorado 

Delaware 

Illinois 

Kansas 

Maine 

Maryland 

Massachusetts 

Michigan 


New   York 

Oregon 

Pennsylvania 

Virginia 

West  Virginia 


1 

1 
1 
2 

3 

1 
1 

3 

1 
10 


11 

1 
1 
6 

3 


Average:        Range   of 
percent-   percentage    jf 


age   of 
scab 

17 

9 

2 

16 
10 

9 

2\ 
16 


20 
33 

J 

22 


scab 


15-20% 

8-10% 

2% 

11-22% 

10% 

8- 10% 


cars   28-43% 


7  cars   2-20% 
2   cars   50-80% 
9   cars  2-22% 

33% 


9-30% 

car   55% 
cars  4-6% 


Remarks   as   to  seriousness   of   scab. 


Badly  scabbed. 
Slightly   scabbed. 


Slightly  scabbed. 
Badly  scabbed. 

Badly  scabbed,    includes    othe" 

blemishes    in  estimates. 
Other  blemishes   included   also. 
Scab  appears   in   small   spots. 
Bad   scab   in  some   cars. 
Mostly  in  small  spots. 
Badly  scabbed. 

Other   blemishes    included   in  estimates 
Scab  found   in   small  spots. 
Slightly  scabby. 


Varietal  susoeptibility  in   1919  was    reported  as    follows  by  collaborators: 

Susceptible 


Connecticut:      Mcintosh 

Crab 
Martha 

New  York:  Ben  Davis 

"Greening" 
King 

Her the  rn  Spy 
Mcintosh 

Pennsylvania;    Stayman  Winesap 
Delicious 
Gano 

Banana 

Jonathan 

King 

Grimes    (More  than  usual) 


Pennsylvania;    Star  -   (More   than  usual) 
(cont.)  Transparent   (10%) 


Virginia: 


lissouri 


Winesap   family 
Yellow  Newtown 
Arkansas 
Delicious 
Stayman  Wine  sap 
Limbertwig 
Virginia   Beauty 
Psragon 
Ben  Davis 

''inesap  family 

June 

Jonathan 

Gano 

Ben  Davis 
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Resistant 

New  Hampshire:    Baldwin   (Generally  free)  Connecticut;        Baldwin 

••  '       Russet 

F4.r\girtia'  York    Imperial  '(Slight    to 

no  infedtion)  New   York:  Baldwin 

Grimes  .  Russet 

'      •   '  Wealthy 

Missouri:  Rome  ,;;  "  '  'Oldenburg 

Control   of  apple   scab    in  1919  was   commented   on   by   collaborators   as 
follows; 

Massachusetts :    (Osmun)    Many  cases    of    spray   injury   traceable    to  primary 
injury  by  Venturia  ina  equal  is  . 

jjg.w. . Yor fo    Early  plowed   orchards   gave   best  control.      Orchards    sprayed 
thoroughly  with  pink   spray  are  very  clean.      'Spraying  about   three 
times   the  general  practice   in  commercial'  orchards. 

P?Hn.SY.lvani.a:    Forty  percent  of    fruit   infected,    100?   on   susceptible 
varieties   -  usually  associated   with  neglect  in  applying   pink 
blossom  spray. 

I^3jwa_re:    Vigorous   spraying  did  not  control   scab   on   early  varieties. 

yirgJj?A£.!    Proper   spraying   gave   satisfactory   control ;    heavy  loss    in 
Shenandoah   Valley  attributed   to   fact  that  "pink"    spray  was   not 

applied.  ■ 

We_st__yirginia-  '  3est  results  with   Bordeaux. 

2§HLe.ssee:      Held   in  check  by   spraying. 

Ohio;    Bordeaux  pre-blossom   spray   excellent.      Much   loss    through  abandon- 
ment  of    Bordeaux   sprays    for      lime-sulphur. 

I2&i&ra«    Bordeaux   spray   fairly   successful,    sulphur   dust   not    reliable. 

IliAllPAx.:    (Anderson)      Regular   lime-sulphur   sprays   when  properly  applied 
gave  good   control. 

Miohigajn;    Carefully   sprayed   -    satisfactory;    carelessly   sprayed  -   heavy 
loss;    unsprayed  -   no  first  class    fruit. 

JiZisc_o_nsin:    Lime-sulphur   has  proven  to    be  better   than   Bordeaux   chiefly 
because   less    rasseting,    pre-pink   spray   gave   best   results. 

M^J?ngsota;    Controlled  by  dusting    and  spraying    in  experimental  plots. 

IS!**L     Ordinary   spraying  not    fully  effective. 

Mt?_  ?  _?_u  r  jij_     Pretty  well   controlled   in   orchards  where   spraying   is  practic- 
{"'-'-.      Lime-sulphur   or  Bordeaux  effective. 
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Arkansas;      Unsprayed   fruit   badly  damaged.      Liquid   sprays,    including 
lime-sulphur,   gave   complete  control. 

Oregon;    Bad   only  in   orchards  not   properly   spray  d. 

Regarding  the    value   jf    salphur  dust   for    the   control   of   scab  and  other 
apple  diseases   collaborators   have   furnished  the   following    opinions: 

Connecticut:    "Dusting   seems   to   be    coming   in  a    little  more   than  past 

years,    but  as   yet  is  used   in  only  a   limited  way.  I  know   of  one  case 

where  good  results   seemed   to  come    from   the  use   of  sulphur   dust   in 
dusting  apples   for   scab."      Clinton. 

Virginia:    "Sulphur    dust  has   given  fair   control   of   scab  and   was  worth- 
less for    bitter-rot.      With  arsenate    of   lead   it  has  proven  the   equal 
of    liquid  for  codling  moth.      Bordeaux  dust  found  worthless   for   bitter- 
rot    out  but  very  effective   for    blotch   (Phyllosticta )   and   frog-eye 
leaf  spot."      Fromme. 

West  Virginia^     "I   <a&y   say    that  our   opinion   has  not   changed   very  much   as 
to  the  value   of    sulphur   dust.      It  certainly  does   not  give  good   re- 
sults   for    "ontrol   of  apple  diseases   this   year,    but  I  am  still  hoping 
that   some  good  may   come    out  of   it."      Giddings. 

Arkansas^     "A  complete  failure   in  the   control   of  any  disease   of   the  apple 
Orchards   that  have  used  dust  for    the    last  two   or  three   years  were   al- 
most  ruined  by  bitter -rot    this  year."      Elliott. 

Michigan:    "Probably  controls    scab   in  ordinary  years." 

M^^ejsota:    "Valuable.      Found  about  equal   to   Bordeaux   in  experimental 
tests."    Bisby. 

Referring   to   control   of  apple    scab   in   1^1^    in   trie    Applachian  Fruit   Belt, 
the  Piedmont   Plateau, and  adiacent  sections   of  the  Coastal   Plain,    M.    3.    Waite 
makes   the   following   statement: 

"The    full   anple   scab   spray  treatment   has   not   ordinarily  been  neces- 
sary  in  this  region,    and  even    the    better  sprayed   orchards  were   usually 
given   only  the  calyx  spray   and  the    two   later  sprays.      In    two   cases  near 
Vienna,    Virginia,    orchards  given   this  routine   treatment  and   sprayed 
thoroughly  gave    excellent  commercial  results.      In  Montgomery   oounty, 
Maryland,    a   group   of  orchards,    either  dusted  at  the    time    of   the    calyx 
spray  with  arsenates   or    unsprayed,    resulted   in  very  severe   losses." 

Errett  Wallace,    United   States   Department  of   Agriculture,    submits   the 
following    statement  concerning  the   control   of   apple   scab: 

"In  our  tests   for  the   past  nine    or    ten   years   lime    sulphur   solution 
combined  with  lead  arsenate  has   been  used   in   comparison  with  practically 
all  types   of   fungicides  which  have  been   advocated   for  this   disease,    and 
thus    far  we  have   found  nothing  better,    all  things   considered,    at    least 
for   the  localities   in  which   our  work  has    been    conducted.      It  has   given 
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satisfactory   control  under   fte  worst  epidemic   conditions  and  caused 
loss    injury  both   to  fruit   and  foliage  than  any   other    Equally  effect- 
ive preparation."  '    •■       '  ■  ■ 

Bitter   rot    caused  by  Glome  re 11a  cingulata    (Stonem)    S.    &  S. 

Since  1903.  bitter    rot  of    the   apple  has   been    reported  at  least  once   from 
every   state   east  of   the  Mississippi  lUver   except' Vermont  and  Florida.      All   of 
the    states  bordering   the   Mississippi   on   the  west  have  reported   it,    also  Nebraska, 
Kansas:,    Oklahoma,    Texas,    and. 'New  Mexico.' 

A>  conservative  average    of   the   percentage   losses  by  states'  to   the    total 
apple    crop   from  bitter   rot  during  the  past  seventeen  years,   as   indicated  by    the 
reports  filed  during  that  period,    makes    it   possible    to    divide   the   area  where 
bitter    rot  is   known  into  five   relative  groups.      The   accompanying  map,  indicates 
this      grouping   at  a  glance-      In  states  where   losses  are  heaviest' for    the  group, 
a    »&n    reolaees    the    "*"...  •    -   ■ 


***',**  *W  *******  y 


+  1 
+/ 


V 


Group  I,  Occurrence,    losses   negligible. 

Groap  II.  Average  annual   losses   for  gr^up  about  4"5% 

Group  HI.           "                 11               i»""      ■  »t           t'i  11        2. 0% 

Group  IV.           "                 «               »           «          "  «        5»5$: 

Group  V.           "                 "               "          «''        «  "      12.6% 


Pig.  22.' 
bitter  rot. 


States  grouped  according  to  average  percentage  losses  from 
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Group  I,    in   which   losses  are   negligible    to   slight  and   of  small    import- 
ance,   will  be   seen   to  include  New  England,   New  York,    New  Jersey,    Delaware, 
Michigan,    Wisconsin,   Minnesota,    Iowa,   Nebraska,    Kansas,    Oklahoma,    and   Texas. 
Massachusetts   and  New  Jersey  average  slight    to    negligible    losses,    such    losses 
in  Massachusetts    often  affecting   apples   stored  in  bins.      Iowa  averages  about 
0«5%J    Texas  may   run  as   high  as   1%. 

Group   II   includes  Pennsylvania,    Ohio,    Indiana,    Illinois,    and  Missouri. 
The   first  two  states  average  about  4%  loss   and  the   figure    is   a   trifle   higher 
for    Indiana  and   Illinois.      Greatest   loss    for  the  group   is    sustained   in  Miss- 
ouri.     The   principal   loss    is   in  southern  part   of  these   states. 

Group   III     includes   only  West  Virginia   and   Kentucky.      Reports   from  Ken- 
tucky are   very  meagre,    but  indicate    that   losses  may  approximate   1«5%,    while 
West  Virginia   report's  consistently  an  average   of  about  2%.      It   is    interesting 
to  note   this    region  of  slight    infection   surrounded   on  all   sides    by  areas   of 
heavy  infection.      John  XI.   Roberts   comments  upon  this   area  as    follows: 

MThe   difference   in  the   percentage   of   bitter   rot    in   Virginia   and 
.Vest  Virginia    is   due   largely   to  the   fact   that   the  Yellow  Newtown 
is   not   grown  to  any  extent   in   the   latter  state.      Virginia's   high- 
er  rate    is   due   to   the   large   plantings   of  this   variety   in   the   Pied- 
mont section." 

Group   IV   includes   Maryland,    Virginia,    and  Tennessee,    where   losses   to 
the  total   apple   crop   in  the  respective    states  averages' 5%  f°r   Maryland  and     • 
Virginia  and  6%  for   Tennessee. 

Group  V.      South   of   the  line  marking  the  southern  boundaries    of   Virginia 
and  Tennessee    is    the  re0ion  where   heaviest  percentage   losses   from  bitter  rot 
occur.      In  group  V  the   following'  losses   per    year  are  very    common:      North  Caro- 
lina  10%,    South  Carolina    1^%,    Georgia  10%,    Alabama   10%,    and  Arkansas   8%. 

"3itter    rot    is    typically  a  disease    of   humid  hot  sections, 
extreme   heat  being  especially   favorable   for    its  development.    Those 
sections    in  which   there  are  periods    of    extreme   heat   without  apprec- 
iable temperature  diminution  at   night  with  occasional    showers    or 
rainy  periods   are  especially  well    situated  for   the   development    of 
bitter    rot."      (j.    W.    Roberts) 

In   estimating  percentage   losses   the  values   given    in  Table    21,    which   fol- 
lows,   are  considerably  influenced  by  very  heavy  losses-  before  the  pathogene   and 
its   control   was    well  understood    in  all  important   sections.      For   example,    Selby 
reported  2%  loss    in  Ohio   in   1905  and  50%  in   certain    localities   in  l^lO.      Arthur 
reported  40%  loss    in   Indiana    in  1909.      Rolfs    reported  40$  injury   in  Missouri    in 
1906,    25%  in  1910.      With   improved  methods    of    control   and  the    gradual   elimination 
of  extremely  susceptible   varieties,    these   estimates   will   no   doubt   continue   to    oe 
reduced.      Also  with  more  accurate  and  complete   reports,    especially   by  counties 
and   localities,    instead    of   by  states  alone,   the   grouping  by  states   here  present- 
ed,   may  be    rearranged.      Not  only    is    this    true    of  bitter  rot,    but   of  other   dis- 
eases  as  well. 

The  average  annual  loss  given   in   the   following    table    is    sustained   in  the 
area   included   in  groups    II  to  V,    which  produces  about   40%  of  the   average   total 
crop,    and  30%  of  the   average   commercial   crop  of   the  country.      About  GO?-   of  the 
normal   total  production  and  70%  of  the  normal   commercial  production   of  the   coun- 
try  is   free    from   this    disease. 
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We  may  roughly  estimate   the  average   importance    of  bitter   rot  to    the  apple 
industry  of  the   United   States  as   follows: 

Table  21.      Average  relative   importance   of    bitter   rot,    production  of  1918 
used  as  basis.  • 


Groups 

:    Importance    of   area. 
Percentage   of   U.    S. 
apple   crop  produced 
in  I9l8' 

Total      • 

Oomme  rcia' 

Apple  producing                   j 
states  where   bitter          ; 
rot  is   not    reported 
by   collaborators                 ; 

20        : 

31 

Group  I  -  New  England  . 
IT.  Y. ,    N.J,,    Del.,    Mich*; 
"/is .  ,  Minn . ,  Iowa ,    Nebr  . , 
Xans. ,    Okla.  ,    Tex. 

40+ 

39 

Group  II  -  Mo.,    111. 
Ind.,    Ohio,    Pa. 

20- 

14 

Group   III  -    Kv.  ,"r.Va.  . 

5 

4-5 

Group  rr  -  Md. ,    Va. , 
Tern . 

10+ 

9-5 

Group  V  -   Miss.,    Ala., 
Ga .  ,    S .  C . ,    N ,    C . , 
Ark*.    (Av.    loss   8%) 

5+ 

:             2 

Average 
percentage 

of    total 
crop  in 
area   lost 
from  bi  tter 
rot 


Negligible 

4-5 
2 

12 


Average 
percentage 

of  total 
U.  S.  crop 
lest  in 
area 


Negligible 

0.9 
0.1 

O.55 

0.6 


Bu  s  he  1  s 
lost 


Negligible 

1,500,000 
170,000 

930,000 

1,000,000 


An  estimate    of  the  average  annual   loss   to  the  total  U.    S.    apple   crop 

from  bitter  rot  amounts    to  about  2%,    or  in  the  neighborhood  of  3>O30»0°O  bu 


Regions   of  heaviest  annual  loss,    according   to  the   best   of  our  knowledge, 
are   shown  by   the  heavily  shaded  portions    of  the  accompanying  map    (Fig-    23 )  • 
Isolated  cases   of   severe    infection,    of   course,    occur   outside  this  area.      Apprec- 
iable losses,    2%  or  more,    are   liable   to   occur   over  the    entire  area    indicated   by 
shading  and   light  lines-.      States   in  which   losses  are  negligible  are  marked  with 
an  asterisk   (*•)*'•■  ■  .         ■  . 
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.  :i   Largest  annual  lo'sses', 

Negligible  losses  may  occur 


Losses  of  2%   or  more  are  liable  tc 


occu  r. 


Fig.    23.      The  bitter    rot   belt. 


Bitter  rot  in  1919, 

Collaborators'    reports   on  the    relative   prevalence    of  bitter    rot   in 
1919    indicate   that   in   th  e  northern   tier   of  states,    comprising   Group   I,    where 
injury   is   rjegligifola    to  slight,    behavior   of   the  'disease    was  apparently  about 
normal.      Massachusetts   reported:    BMore  than  usual,    amount  on  both   early  and 
late  varieties,    not    of  great  importance".      New  Jersey    (Cook)    reported:    "Mere 
severe    fean  usual".      Michigan  (Conns)    reported:    "'No   bitter    rot  found   on 
Michigan   fruit,    common   on  Pennsylvania  and   Illinois   apples   shipped   to  Detroit". 
Texas   reported   1%  loss. 

Group   II  reported  uniformily  2   to  3%  less   damage   than  usual   in  1919* 
Pennsylvania  1%,    Ohio  1%,    Irdiana  1%,    Illinois  1-%,   Missouri'  2%,      Pennsylvania 
Orton)    stated   feat   infection  was  local    in  Adams,    Bucks,    and  Center    counties. 
Jhio    (Selby)    reported    this   disease    in  southeastern  Ohio,    less    severe  than  usual. 
Missouri    (Maneval):    "Generally  distributed   throughout  state,    percentage   small 
~>o  moderate. ,! 
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Grasp   III    (Kentucky  ani    West  Virginia):      Injury  apparently  less   than 
usual.      West  Virginia    (Giddings)    reported   injury  as   "Slight,    1%"  . 

Group  IV  (Maryland,    Virginia,    and    Tennessee).      Virginia    suffered  an  un- 
usually severe  attack  for  recent  years.      Promme    reported:    "More  prevalent  and 
destructive   than    for    several  years,    excessive   rainfall,    5%  loss,    t'jOO,  000". 
Tennessee    (Essary)    reported:      "Bitter   rot   is  common,    loss   not   so  heavy  as    in 
previous    seasons". 

Group  V   (Arkansas,    Mississippi,    Alabama,    Georgia,    North  Carolina,    and 
South  Carolina)    in  1919  suffered   their  usual  heavy  loss    from  bitter    rot.    Arkansas 
(Elliot)    reported:    "Worst   infection   in  several  years,    some  orchards  badly  damaged, 
loss    5%>    ^225,000".      Losses   in  Alabama  were   estimated  at  "J%.      Georgia    (Berry) 
10%,    South  Carolina    (Seal)    25%,    North  Carolina    (jehle)    5%. 

Summa ry  of   losses   from  bitter   rot  in  191,9 ■ 

Virginia  and  Arkansas     -heavier    than  usual   for  recent 

years,    %  loss   or 710,000  bu. 

Pennsylvania,    Ohio,    Indiana,    Illinois,    Missouri,    aver- 
age  2   to   3%  less   loss   than  usual.    Estimates   are 
placed  at  1%,    which   together    with   1%  loss    in  West 
Virginia,    Kentucky,    Tennessee,    and  Texas   makes   a 
total   of-- ____  300,000     " 

North  Carolina,    South  Carolina,    Georgia,    Alabama,   and 

Mississippi  probably   lost  in   the   neighborhood  of  -  220,000     " 


1,230,000     « 

The  estimates    of  losses   from   bitter    rot   in  1919  are  thus    seen   to    be 
about  1,230,000   bushels,    or  0.84%  of  the  total   crop   of  the    country. 

Data   received   on  varietal   susceptibility,    1919 

Massachusetts:      More   than  usual  amount  on   both   early   and  late   varieties. 
Pennsylvania-.    Severe   on  Smith    (Smith  Cider  ) ,    York  Stripe,    Stay  man, 

Black   Twig,    Maiden    Blush.      Also   infection  on  York   Imperial. 
Virginia:      Susceptible    -   Yellow   Newtown    (especially   susceptible) 
Georgia:    Susceptible    -  Early  varieties  more    susceptible. 
Ohio;      Reported  on   Jonathan. 

Missouri:    Reported   on  Gano,    Ben  Davis,    Rambo. 
Arkansas:    Early  Harvest,    Transparent,    Gano,    Ben  Davis,    Givens 

(especially  susceptible),    Jonathan,    and   nearly  every   other 

variety. 


Dates   of  first   appearance,    1919 ♦ 

Pennsylvania  -  August     17  -  Bucks   County 

Virginia  _  July  7  -  Franklin  County 

Georgia  _  May  10 

Arkansas  -  June  25 


9& 

Control  me asur  es  reported  by_  states- 

Virginia;    (Fromme)   Early  appearance   and   continued   rainfall   made 
it  a    difficult  disease   to  combat    this   year-      Very  satis- 
factorj'  control  with   early  thorough  spraying.      Early  and 
thorough  spraying   wi th    Bordeaux  gave  good  control. 

North  Carolina:       (jehle)    Usually   controlled   by   spraying. 

South  Carolina:      (Seal)    Fair    control  when   spray  was  used. 

Ohio:    (Selby)    Control   measures    effective   when   applied   in  time. 
Copper   sprays    in  July  good. 

Missouri:       (Maneval)      Spraying  effective    in  control.  . 

Arkansas:    (Elliott)    l7orst   infection   in   several   years.      Some   or- 
chards  badly  damaged,    notably  those  which   were  dusted  and 
where    Bordeaux  was   not  applied   in   July.      Bordeaux  and  prun- 
ing effective. 

Blotch  caused  by  Phyllosticta    solitaria  E.    &  E. 

Apple  blotch,    so   far  as  known,    occurs    only   in   the  Central  and   Southern 
states   of  the  eastern  half  of  the   country.      It  has  apparently  not  advanced 
beyond   the  northern  borders   of  New   Jersey,    Pennsylvania,    Ohio,    Indiana, Illinois, 
and   Iowa.      One  case  was    reported   from  a   nursery   in   'Yabasha   county,    Minnesota, 
in  1917  on   imported   nursery  stock,    but    it   is  understood   to  have    been   eradicated. 
It   is    reported  from  a    few   localities    in  South   Dakota,    and   is   abundant   in  Nebras- 
ka,   Kansas,    Oklahoma,    and  Texas,    but    is   not  known   to   occur   farther   west. 

During  the  period  1905--J.907  apple    blotch  was  causing  heavy  losses    in 
Missouri  and  Arkansas  and  was   reported  as    severe  and   increasing    in   southern 
Illinois.      It   was   also  very  prevalent   over   the    less   important   southern   apple 
regions   east    of  the  Mississippi  and   south   of  Virginia,    and  was  being   noted   in 
many  nearby  states   farther   to  the  north   and  west.      From  1910   to   1912   reports 
of   the  appearance   of  blotch   in   new   localities   and   of  its    rapid   increase   came 
from  Oklahoma,    Kansas,    Nebraska,    Iowa,    Indiana,    and   Ohio.      From  1912   to  1919 
the  progress    of   this  disease   in  its   advance   northward   is    recorded  by  several 
of  the   states.      Virginia    (Fromme)    1917  -   "Not   common";    1918  -  "Mere  reports 
than   in  any  previous"  year"  ;    1919   -   "The  disease   seems    to  be    increasing    rapid- 
ly  in  Virginia    orchards.      It  may  be   found   only   on  a   tree   here  and    there,    but 
in  a   few  cases   is   the  most   important  pest".      West  Virginia,    1910  -   "Small 
amount";    1914  -   "Believed  to   be    increasing,    destructive   locally"-;    1915   -"More 
abundant";    1917  -   "Occurs   locally  at  several   points,    but   not  of  great    impor- 
tance."     Delaware,    1°12   -   "Two   cases";    1915  -   "Fairly  prevalent";    1916  ^n]"ore 
prevalent]' ;   1917'"-  "More  prevalent";    1919   -  "Increasing".    Pennsylvania    (OrtonJ- 
1914  -   "Likely   to  prove   cne   of   our' worst   apple    diseases";    1915  -  "  Increasing"  ; 
1917  -  "More    than  usual,    -che"  disease   has   been  spreading    rapidly  the  last   three 
years";    1918  -   "On  the  increase  every  year,    fast  becoming   one   of   the  most  se- 
rious  apple  diseases    in  Pennsylvania,"      Ohio    (Selby)   1910  -   "Resorted   for  the 
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first  time    from  7  counties";    1911   -   "Collected   from  lo   counties";    1914  - 
"More";   1915  _   "Epidemic   in  Ohio  the  past  tjree  years";    19l6  .-  "Rather  more"; 
1918  -   "More,    ranks   second   only    to   fire   blight   for    its  seriousness    in   Ohio. 
It  has  prevailed   on  a   largely  increasing  number    of  varieties,    one   of  -the    serious 
midsummer  diseases    of  the   apple."      Indi ana, '  ( Gardner  )    1912  -   "Getting  to   be   a 
bad  disease   in   the  southern  part   of   the   state";    19l6  -   "Quite   common,    southern 
part    of  the    state";    1919   -   "Especially  prevalent    in  the    southern  and    central 
part,    second  disease   in   importance   in  this    state    this  year   (scab    first)". 
Illinois   1907  -   "Considerable";    1912  -  "Severe   on  certain  varieties";    1918  - 
"00%  infection  on  Ben   Davis   in  many  sprayed  orchards,    losses   of  10  to  3^  Per 
cent    of  the    fruit  common";    1919   -   "More   serious  than  usual"-      Iowa   1909   -   "In 


-  100th -meridian 


mlili        Disease   sevt 


re,    average   annual   loss   about  5%  to 


iw  :.:.:,  f       Mode  ra  te  1  y      " 

bXiUI     slight 


»  2%  to  ; 

trace  to  1%, 


42nd 
parallel 


1      v 


Jig.    24.      Occurrence    of  apple   blotch    in  the  United   States 
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only   one   county";    1912   -   "On  Northwestern   Greening,    spreading";    1913   -   "Common 
wherever    Northwestern   Greening   is   cultivated";    1919   -   "Severe   on  same  varieties 
southwestern  part   of  state".      Nebraska  19 10  -   "Seems   now  to   be   one    of  our  new 
Nebraska  diseases";    1914  -   "Each  year  becoming  more  widespread";    1919   -   "Esti- 
mated  loss   to   total    crop   for    state   2%»  .    Kansas   1910  -   "Abundant";    19?6   -   "Very 
bau    in  unsprayed   orchards   4   to  <j%  of   crop   lost    (in  such   cases)";    191&  -   "One  of 
the  most  destructive   diseases    of    summer   apoles  the  past  season,    difficult   to 
find    fruit  of  early  varieties   not  affected  with  blotch,    loss   10  to  ^%  (locally)" 
Average   loss   3%  total  crop   for  state. 

While     it   is  possible    that   climatic    influences  may  not   favor   the   serious 
aggression   of  apple  blotch   beyond    its  present  northern  >imits,    New  York   and  New 
England   may   be   interested    to  know  that  the    disease   is    reported   from  at  least 
three   northern  tier   counties    of  Pennsylvania    (Susquehanna   -   19^3 >    1917 ?    MeKean  - 
19^.6,    1917,    1918;   Erie   -   1918),    and  Michigan   to  note   that  her  neighbors    on  the 
south  have  reported   it  in  northern  tier  counties   as   follows;    Ohio,    Cuyahoga   - 
1911,    1919;    Lucas   -   1914,    191^);    Lake  -   1916:    Lorain  -   1919;    Indiana,    Laporte  - 
l9lo.      Collaborators    in   states   like   New   York  and  Michigan    should    maintain  a 
close  watch    for  initial  appearances   of  this  disease,    especially   in   their   south- 
ern counties. 

The  occurrence   of   apple   blotch  in  the  United  States,    as    reported  to  date, 
is   the  refore   remarkably  well   defined  by   the    area   lying   south    of  the   42nd  paral- 
lel and  east    of  the   100th  meridian.      At  the  extreme  northeast   of  this   area   the 
disease  does   not   occur   (New   York   and  New  England)    and   in   the  extreme   northwest 
it   extends   a   little    farther  north.      With  the  exception   of  the  most  northern 
portion   of  this  area  blotch   is  widely  distributed,    and  on    the   whole   very  abun- 
dant.   (See   Fig.    24. ) 

Losses   average  around  1%  in   th  e   states   east  of  Illinois   and   north   of 
Tennessee  and  North    Carolina    (only  a   trace   in  Delaware,    New  Jersey,    and    West 
Virginia),    and  are  probably  not  over  a    trace   to  1%   in  northern   Iowa   and  Soutia 
Dakota.      Heaviest  losses  are  sustained   in  Arkansas,    Missouri,    Illinois,    Kan- 
sas,   Oklahoma,    Texas,    and  the   states  east  of   the  Mississippi -which  lie  south 
of  Virginia.      John  W.    Roberts,    United  States   Department  of  Agriculture,    states 
that  apple  blotch  is  at   its  worst  and  hardest   to  control   in  the  vicinity  of 
Wichita,    Kansas. 

For    corrected  percentage  losses    by  states   in   1919   see  Plant   Disease 
Bulletin,    Supplement   12,    1920. 

Table  22  shows    the  relative    importance   of  blotch   to  the  anple   industry 
in  1919. 

The  greatest   loss   in   bushels   from  blotch   in  1919  was    sustained    in  the 
states  comprising  group  "B"    (Illinois,    Kansas,   Nebraska,    Missouri,    Arkansas), 
where  12.1%  of   the   total  apple    crop   of  the  United  States  was  produced,    and 
0.3%  of   it   (442,000  bushels)    lost  from  this  disease.      Of  this   group  at  least 
Arkansas   and   Missouri   would  be  classed   in  group  "A"  (5  to   0%  local   loss)    if 
good   control  measures   were   not  employed.      The  eight  states    comprising   group 
"A"    (Oklahoma,    Texas,    Mississippi,    Alabama,    Georgia,    Tennessee,    North  Carolina, 
South  Carolina),    while   producing   only  one-third  the  quantity   of  apples,    sufferoc 
almost  as  heavily   in    total   bushels   lost    (412,000)   as   group   "3".      In  this  sec- 
tion  olotch    is  very  prevalent,    ana    in  many  orchards   control   measures   are  not 
practiced.      In  group  "C"    (Pennsylvania,    Maryland,    Virginia,    Ohio,    Indiana, 
Kentucky,    Iowa)   Where  l£-7#>f  the    total  apole    crop  of  1919  was  produced,    and 
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where  blotch  is   as  yet  scattered   but    is  becoming  annually  more   serious, 
280,000  bushels  were   lost  -   or  more   than   the    combined   losses   of  Nebraska, 
Missouri,    and  Arkansas    from  this  disease.      Sixty  per    cent    of  the  apple   produc- 
tion of   the  country   (group  "E"  )    is  entirely   free   from  apple   blotch. 


Table   22.      Losses   from  apple    blotch   in  1919*      States   grouped  according 
to  prevalence   of  disease. 


Groups   of  states. 


A.  Okla .    Tex. 
Miss.    Ala.    Ga. 
Tenn.    N.G.    S.C 
(La.    crop 

unimportant) 

B.  (a)    111.    Kans. 
(b)   Nebr.    Mo. 

Ark. 

C.  Pa.   Md.    Va. 
Ohio,    Ind.     Ky. 
Iowa. 

D.  N.  J.  ,Del.W-Va. 
S.    D. 

E.  20  rema  ining 
apple-produc- 
ing   states. 


Character 
of   injury 


Severe 


Moderate 


Slight 


Trace 


None 


Percentage 
loss   of  to 
tal   crop 
for    area. 


to 


C      t/U     U7o 


3% 
2% 


1% 


Less    than 
1% 


Importance   of 
Indus  try    in  area 
%  U.S.    crop  pro- 
duced. 


Total 


4.6- 


4.6   - 

7-5  + 


18.7  ♦ 


4,6 


60.0 


Com'l 


1.3 


4*6 
9.0 


12.5 

07. 2 


Percentage 
of  total 
U.  S.    crop 
lost  in  area 
from  blotch 


0.28 


0.15  - 
0.15'  + 


0.19  - 


Trace 


Bushels 
lost. 


412,000 


221,000 
221,000 


280,000 


Loss    to   total   U.    S.    apple    crop  from  blotch  in   1919 0-77% 


1,134,000  bu, 


Out  of  2973  cars    of  apples   inspected  by   the   Bureau    of  Markets    inspectors 
in  1919;    at  least  15  cars  were  fcuftd   to   be  affected  with  blotch   (Phyllosticta 
solitaria ).      In    the    following  table   this   number    is  divided  up  according  to  the 
respective  points   of  origin   in  view  of  the  above   grouping.      It  should   be   re- 
membered that  the   markets    inspections    have  only   to  do  with   commercial  produc- 
tion,   and    therefore  while  losses  from  blotch  are  much  greater   locally   in  the 
states  comprising  group   "A",    for  example,    than  from  those   in  groun  "B",    the 
latter   group  put  more   than  ten  times   as  much  fruit  as  the   former    on  the   market- 
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Table  23.      Losses    from  blotch    (Phyllos  ticta  solitaria)   as   shown  by 
inspection  of  cars  at   destination   ay  inspectors   of  the    Bureau   of  Markets. 


Total  rivmber        : 
of  q/c  rs.            : 

Average  percentage 
of   fruit  affected. 

Group  A.      (severe   loss)                          < 
•Texas                                                      : 

2                      : 

26fo 

Group  B.    (moderate   loss) 

111.    -  2   ca  rs                                      < 
Kans  .    -   2   ca  rs 
Mo.    -  1  car 
Ark.    -   5  cars 

10 

\                     18% 

Group  0.    (slight    loss) 
Virginia 

:                    1 

;         3% 

Origin  unknown 

1                    1 

:        '              3% 

Susceptibility   of  varieties   in  1919  was   listed  as   follows   by  collabora- 
tors.      No  resistant  varieties 'were  mentioned. 


Virginia:      Ben  Davis 
Limber  twig 
Northwestern  Greening 

Rhode    Is  la  r.d 
Yellow  Newtown 

Illinois:      Oldenburg    (Duchess) 
Ben  Davis 
Maiden    Blush 


Susceptible 

Indiana 


Iowa 


Northwestern  Greening 

Rhode   Island    (R.  I.  Greening  ) 

Stark 

Ben  Davi  s 

Smith   (Smith  Cider) 

Oldenburg    (Duchess) 

Arkansas   Red 

Northwestern  Greening 


Varieties  reported  affected,    su  sceptibility  not  given. 


Delaware:      Smith    (Smith  Cider) 
Jona  than 
Fourth   of  July 


Illinois:      Grimes   and   Jonathan   in  region 
of  heavy  infection. 
Transparent 


The   Yellow  Newtown     and    Jonathan  are  generally  considered  resistant. 
J.    7r.    Roberts   states   that  in  Arkansas  the   Jonathan  variety  is  seldom  sprayed 
for    blotch  . 

Of  the    susceptible    varieties  the   following   are  among  the   most  severely 
attacked:      Northwestern  Greeniiig,    Smith,    Missouri,    Limber  twig,    Ben  Davis, 
Wagener ,    Willow,    Maiden   Blush. 

The   resistant    are:      Jonathan,    Winesap,    York   Imperial. 
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Table   24.      Susceptibility   of   apple   varieties   to  blotch  as    reported  by 
collaborators.      Summary   of  reports    from  1'JQ^   to   1913' 

(Note:      Frequently   reports   stated  disease  severe,    without   naming    the 
susceptible  ani  resistant    varieties.      Varieties  underlined 
appear  also  in  another  class.  ) 


Susceptible 


Arkansas:    Okla.,     f19 

:  Krauser:    pa  .  ,     '11 

Rome    (Rome  Beauty): 
111.,     '12 

Arkansas   31  ark: 

:Limbertwig    (Red   Limber-        « 

N.    C,     '12 

-  ,    »i8 

:;       twig): 

Okla.,    »17,    ti8 

:             N.C-,    '12, '15 

Smith    (Smith  Cider)-. 

:            Ohio,    »l8 

Del.,    '10,    '19 

Arka  ns  a  s   Red :    Ind . ,    '19 

Va  . ,    ' 19 

Ind.,     '19 
Mo.,    '05 

Ben  Davis: 

Maiden   Blush: 

n.  J.,   '15,   'lG, 

ill.,   '12,   'i8,   '19 

111.,    '19 

'17,   «i8 

Ind . ,    '19 

Mo.,   'i3,    '19 

Ohio,    '14,    »1S, 

Mo.,     '10 

Pa.,     '11,     >l8,     ' 

19        : 

'lG,   'i8 

Nebr.,    'l3 

Pa.,     »11,     '17, 

Okla.    '17,     »l8,    '19 

Mann:    Ohio,    'lG;    ' l8 

'i3,   '19 

Va.,    'l8,     '19 

Missouri    (Missouri 

Stark: 

Bentley    (Bentley    Sweet): 

Pippin/ : 

Ind,,    '19 

Ohio 

111= ,     '12 

Ohio,    '1A,    'l6, 

Mo,,    '17      '19 

Black  Twig-    Pa, ,    '17 

Ohio,    »l8 

Pa..    '11,    '17, 

Okla.,    '19 

Okla.,    *19 

»i3 

Col  ton  (Early  Ooltori): 

.Northwestern   Greening 

1 1          - 

Summer   Rambo: 

Mo . ,    1 18 

Ind.,    '19 

Ohio,    'lG 

Iowa,    '12,    '13, 

'19     ! 

Cornell. 

■Mo.,    '17,    «l8 

Teal thy:    Mo.,    'l8 

Ohio,    '15,    'lG, 

•18  ! 

Delicious:    Nebr.,    ' 18 

Pa  . ,    ' 19 

White   Pippin: 

(One    report) 

Va. ,     '19 

Mo.,    'l8 

Early  Cooper    (Cooper's      ♦ 

Oldenbu  rg    ( Due he s  s ) : 

Yellow   Newtown-, 

Earl^   White): 

Ind.,    '19 

Va.,     -19 

Nebr.,     ' 18 

:             111.,    '19 

Ohio,    'l8 

Yellow  Transparent: 

Early  Harvest:    Mo.,     ' 18 

Mo.,    '1& 

Ralls    (Genett)   Nebr. 

»i8    • 

Ewalt:    Pa.,     '11 

"agener : 

:Red  Astrachan:    Va . , 

08      • 

Ohio;     '14,     'IS 

>>nc :    Okla.,    '17,    118,    119 

:Rhcde   Is  la  nd 

7il  low    ( Wi  1  low   Tw ig  )  : 

Grimes      (Grimes   Golden}-.      ' 

u            (?hode   Island    Greening 

In  L.  ,    "12 

Ohio,    '1A,    -15,    »i£ 

:               Ind,,    '19 

"'.    Va.,    07. 

Pa.,    -17 

:              Va . ,    '  19 
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Resistant 


Baldwin:  Ohio 

Gano;      Ohio  "Less   susceptible", 
(Bui.    333) 

Grimes   (Grimes  Golden):    Ohio,    'l8 

"Less  susceptible" ,( Bui. 333) 

Jonathan:    Okla. ,    *lft    '19 
Ohio,    (Bui.   333) 

Milam:   Mo.,    »l8 

Maiden   Blush;   Ohio,    "Less   sus- 
"  ceptible",    (Bui.    333) 

Rhode    Island   (R.    I.    Greening); 
Ohio,    (Bui,   333) 


Rome    (Rome    Beauty):      Ohio,    'l8 

Stayman  Winesap:   Ohio,    (Bui.   333 ) 

V/agener  :    Pa  , ,    '11 

Wealthy:    Pa.,    » 11 

Wine sap: 

Mo.,    'l8 
Okla.,    '17,    *l8 
Ohio,    (Bui.   333) 

York  Imperial: 
Va.,  «l8 
Ohio,    (Bui.    333) 


Reported  on,   susceptibility  not  given 


Ben  Davis:    Pa , ,    « 19 

Colton   (Early  Colton):  Mo.,    '17 

Fourth   of  July:    Del.,    « 19 

Gano;     Mo.,    '19 

Grimes  (Grimes  Golden):  111.,  '19 

Jonathan:  Del . ,  '19 

111.,  '19 

Mo.,  '19 


McMahon:  Mo.  »19 
Rambo:  Ohio 

Roman  Stem:  N.  J.,  'l8 


Yellow  Transparent: 

in..   '19 

Mo.,    '19 
York   Imperial:    Pa.,    '19 


Spraying  with  Bordeaux  when  properly  applied   seems  to  have  given  good 
results   in  1919' 

Results   of    spraying   are  reported  by  states   as   follows: 

Arkansas:    "Bordeaux  good." 

Georgia:    "Thorough   spraying   protected   the   fruit." 

Illinois:   "Lime  salphur  ard    Bordeaux  gave  good  results,    properly  ap- 
plied." 


Indiana;      "Bordeaux  fairly  successful,   du  it  gave   only  a   slight  degree 
of  control." 
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Missouri;      "Spraying    sometimes   quite   effective,    in  other   cases    results 
.    unsatisfactory." 

Ohio;      "Spraying   Clermont  County   orchards   in   1918  at  three  weeks'    in- 
tervals  following   petal    fail   gave    less   than  5^  pa"    cent  marketable 
fruit.      Three  apoli cations    of    Bordeaux  mixture    in   19 19    i-n   several 
counties   at  intervals    of  two  weeks,    followed  by  an  additional  appli- 
cation  in   July,    gave -an  average    of  over    90  Per    cent  marketable   fruit. 
Unsprayed   trees    in   the    same   orchards   gave    less   than  10  per    cent  mar- 
ketaDle  fruit  in    blotch  areas.      Sprayed  trees   bore   more    fruit  and 
their  apples  were   larger  as  a   rule   than   those   from  unsprayed   trees. 
No   trees    were    sprayed   on  the    three-weeks   schedule   in   these    trials." 
(Stover,    Beach,  :Parks)      (Abstracts   -   St.    Louis  Meeting). 

Oklahoma ;    "Bordeaux  gave  fair   to   good   control." 

Tennessee^     "It    is   controlled   by   spraying."  '    (Essary) 

Virginia;      "Bordeaux  3  weeks   after   bloom  fell   gave  good  results.      Bor- 
deaux used  for  calyx  spray  gave   excellent  control,    according    to    re- 
port,   but  russeted  fruit.      Bordeaux  dust   in   experimental    work   gave 
most  excellent  results." 

John  W»    Roberts,-    pruit  Disease 'Investigations ,'   United  States   Department 
of  Agriculture,    recommends   the  following:      Bordeaux,    3-4-5^'      The    first  spray- 
in"    for   this   disease    is   the- most   important  and   should  be   finished  three  weeks 
after   the    petals  have   fallen-      The   second  and    third  applications   should   follow 
at   three   weeks    intervals.      Roberts    believes    that  "90%  of  the   1,134,000  bushels 
loss    (see   Table    22)    could  have    been  prevented  by  spraying. 

Rust  caused  by  Gymnosporang  ium   .juniper  i-virgi  nianae   Schw. 

Apple   rust    is'- distributed   over  "the    Atlantic  States   from  Maine'   to   Georgia, 
and  extends  westward  as    far  as   the.  outer    boundaries    of  the   non-irrigated  apple 
belt*      Extensive  commercial   production   over   this  half  of   the   rountry  ceases  at 
about  the    line    of  lo   inces   annual  precipitation,    but  rust  is   reported  from 
scattered  plantings    practi  cally  up   to'  the    100th   meridian    (see   map).    .Collabora- 
tor J.    G.    Leach  stated   that   through  an   error   the  disease  was    reported    from 
Colorado    in   191&.      It    is  not   found    in    the    irrigated   districts,    nor    in  the   humid 
regions  of   ft  e  Pacific  Coast. 

According    to    Charles  Molir,    United  States   Department  of  Agriculture, 
(Division   of  Forestry,    Bui-    31",    190l)    the  red  cedar    of  the    East,    Juniper  us 
virginiana_,    which    serves   as  the   alternate    lost   for   the  apple  rust   fungus,    is 
one   of   the   most  widely   distributed  and  one    of-  the  most  indifferent  to    soil  and 
climate   of  any   tree   in  the  eastern   naif   of  tie   country. 

"Its   northern  limit  on  the    Atlantic  Coast  is    in   southern  Nova 
Scotia,    and  in    the   inter  ion  on '.Lake  Champ  la  in..      Toward    the  west  the 
tree   extends  under  nearly    the    same  parallel    (44°    to  44°   30'    N.  )    to 
the    southern  shore    of    Georgian   Bay,    to  Northern  Michigan,    southern 
South  Dakota,    Western  Nebraska,  "and   Kansas,    and   southward  to    tie 
eastern  bank    of   tie  Colorado    River,   near   Austin' in  southeastern 
Texas.      It  thrives   in   the   valley    of  tie    St*    Lawrence   and    in  New 
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England;    on   the    hills  and  limestone   flats    of   the   Southern  States; 
and  on   the  exposed  arid    ridges    of  Kansas   and  Nebraska.      It    is,    how- 
ever,   south   of  the  3^th   parallel  that   the   red  cedar   is   at  its   best. 

"As   has   been    shown  by  Prof.    C.    S.    Sargent,    the   red   cedar    of  the 
West,  formerly  considered  identical  witn   that   of  the   East,    is   a  dis- 
tinct species,    for  which  he  proposed  the    name  Juniperus   scopulorum. 
Juniperus  vir gin  iana  does  not  extend   farther   west  than  the  basin   of 
the  Mississippi  River    in   the   North,    and  the   eastern   slope  of  the 
Colorado  River   Valley   (eastern  Texas)    in  the    south." 

The    red  cedar  of  the  Gulf  shore  and  eastern  Florida    is  a   distinct 
species   -  Juniperus    barbadensis,    so   that  the   southern  limits   of  Juniperus   vir- 
gi  niana     are  probably  "on    the   coast  in  lower   South  Carolina,    and  westward   on 
the   limestone   hills   in   the  upper   division  of   the  maritime  pine   belt   in  Alabama 
and  Mississippi." 

The  relative  prevalence  of  th  e  apple  rust  fungus  in  the  eastern  half  of 
the  United  States  is  very  variable,  depending  upon  distribution  of  cedars,  in- 
troduction of  the   fungus,    susceptible  varieties   of  apple,    and   climate- 

The  more  prominent  regions  may  be   grouped  as  follows: 

Group  I.      Large   percentage   losses   to  total   crop. 

(a)      Virginia  •.    Often  a   loss   of    perhaps   6   to  8%  of  the 

North  Carolina;        total   crop   for    these    states. 


(b)      Tennessee 
Arkansas 
South  Carolina 


Average   losses   probably  not   far   from  2   to   7}% 


Group   II.    Average   losses   to   the    total   crop  for  the    state   in   excess 
of  a    trace,    but  generally  only  moderate,    perhaps   1% 

ord  inarily . 

(a)  South  Central  Pennsylvania,    Maryland,    West  Virginia 

(percentage  higher    in  the  Panhandle),    Ohio 
River    Valley. 

(b)  Southern  Wisconsin,    Minnesota. 

(c)  Western   Iowa,    Eastern  Nebraska,    Southeastern   South  Dakota. 

(d)  Northern  parts   of  Georgia,    Alabama,    and  Mississippi. 

Group  III. Rust   occurs   only  locally,    is   in  most  cases   only  present   and 
seldom  causes   more   than  a    trace  of  damage. 

(a)  New  England,    very   slight    infection,    occasionally  prominent 

locally  in  Massachusetts. 

(b)  New  York  -  Cedars  are   scattered   over   New  York,    but  rust 

seems  to  be  raore   common    in   the    Lower  Hudson  River 
Valley  and   in  Central   Long    Island,    where   it  may 
cause   local  losses   of  less   than  1%. 
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(c)  New   Jersey   -   With   New  York    in   occasional   slight    local 

losses . 

(d)  Delaware   -   With  New  York  in    occasional   slight   local   losses. 

(e)  Michigan    -   "Frequently  in   Michigan    cedars  and  apples   may  be 

found  growing    in  close  proximity,    tut    cedar  rust    is 
very   rare,    it   is  probably  a   question  of   the  fungus 
net  having  been   introduced."    (Bessey) 

(f)  Missouri  -   Less   than   1%;    not  at  all  serious. 

(g)  North   Dakota,    Kansas,    Oklahoma,   and   Texas   -  No  appreeiable 

injury;   disease  merely  present . 

Groap  IV.    States   where  apple  rust    is  not   reported   to  occur; 

Florida    and  all   territory  west  of   the  100th  meridian. 

The  above  estimates    are    an   approximation    only  of  the   losses    from  apple 
rust  based  on   reports  covering  the  period  1903-1919.      Figure  25   indicates    in  a 
general  way   the  distribution  ard   relative   importance   of  the  disease   in  the  var- 
ious  states   where    it  occurs. 

Apple    r-i s t  in   19 19* 

In   1919   apple    rust   occurred  throughout  the    region   of   its.  usual   distribu- 
tion   (outlined   above)   and    was    reported  from  no  new   localities.      Reports    from 
the   Pacific   Coast  state   that    it  does   not   occur  there- 

Continued  rainfall  prevailed   over   much    of   the   eastern   country   during   the 
spring   and  early  summer,  which   greatly  favored  extensive    infect,!  on,  of  the    young 
leaves   in  the  regions   where   gall-bearing    cedars  are  found   in  the  vicinity   of 
orchards.      Heavy  defoliation  followed,    which   in    some   sections   materially    reduc- 
ed  the    size   of  the    crop. 

The    region   in  which  heaviest  losses  were    sustained    in   1919   from  apple 
rust  includes:      South  Central   Pennsylvania,    the    Panhandle   of  West  Virginia,    the 
Shenandoah   Valley  and   Southwestern  Virginia,    North  Carolina,    Tennessee,    and 
Arkansas,      Virginia   leads   this   group  with  a    loss    cf    15%  (valued   at   $1,500,000) 
to   the   total   crop   for  the  state.      Fromme  stated: 

"Greater    loss  than   in  any  previous   year'   -  unusually   favorable 
season  for    infection,    few   leaves   escaped    in  exposed   orchards.      Late 
summer   drought  added   to   losses   in   further    reducing  size    of    fruit. 
No  Yorks   large  enough   for    barreling    in  many  orchards,    largely   sold 
for    bulk  or  cider    stock." 

'North   Carolina   reported   10%  loss ;    Pennsylvania,    West  Virginia,    Tennessee, 
South   Carolina,    and  Arkansas    sustained   losses   which    they  characteriz  --a   as    "se 
vere"    in  localities,    and   which   probably   ran   from  1%  to  %%  of  the  total   crop. 
The  northern  parts  of  South  Carolina,    Georgia,    Alabama,    and  Mississippi   indicate 
considerable    loss,    although   percentage  losses   are   probably  not  above   1%»      Apple 
rust   in  Eastern  Nebraska  and  Southeastern  Minnesota  was   important  in   1919;    caus- 
ing  its  usual  annual   loss. of  from  1  to  2%  of  the    crop. 

Ohio,    Indiana,    Illinois,    Missouri,    and    Iowa   reported  less  damage  than 
usua^,   amounting    to  about  1%  in    Ohio  and   not  much  more   than  a   trace   in  the   other 
states. 
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Outer   limits    of  distribution   of   the   red 
cedar    (junioerus   vir^i niana ) ■ 


*&£££    Large   percentage   los 
to  total  crop. 


ses 


Moderate   losses. 
I. .;___;    Scattered  occurrence 


Pig.    25.      Occurrence    of  apple   rust  in    the  United  States. 

M<    3.    '"aite,    United  States  Department  of  Agriculture,    commented  as    fol- 
lows uoon  the   occurrence    Df  apple   rust  in   1^1^: 

"From  personal   observations,    conversation  with    fruit    growers, 
and   reports  by   correspondence,    apple   cedar   rust    has    >een  consider- 
ably worse   than  usual  during    the  past  season  in   the  Appalachian 
Fruit  Belt,    including   parts    of  Pennsylvania,      aryland,    Virginia, 
est   Virginia,    3nd  Worth  Carolina.      The    disease   is  evidently  on 
the   increase,    as   it  has   been  in  these  districts   since   190&  '.hen   it 
became   notably  serious   on  the   York   Imperial    in  spots. 

"In   addition  to  the  increase   in   the    amount    of  infection,    the 
unusual 'weather  conditions   of  last  spring,    the   excessive   num 
of  ramy  and   cloudy  days   occurring    last  sprin  ,   are  undoubtedly 
an   important  factor  in   this   outbreak.      (See   further  unier   aprle 
scab ).  " 
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For    corrected  percentage   losses   by   states   see   Plant  Disease  Bulletin, 
Supplement  12,    1920.      The   follo-ing  table   is   intended  to  give   at  a  blance   a 
general   idea   of  the    importance   of  rust  to   the   apple  industry  for  1919' 

Table  2p\    Summary   of  losses    in  the   United  States   from  apple    rust,    1919 ■ 


Gr  oups 


Cha  racter 

of 

injury 


A.  (a)    Va. 

(b)    N.    Car. 

B.  Pa.  ,W.Va.  ,  Ky.  , 
Tenn. ,  S.Car. , 
Ark. ,    &  Nebr. 

C.  Md. ,    Ohio,    Ga. , 
Ala.  ,Minn.  ,&  Miss 

D.  Mass. ,N.  Y.  ,    K.J. 
Del,  ,Ind.  ,    111.  , 
Wis., Mo.,    S.Dak. , 
&   Iowa . 

E.  Me. ,Vt. ,    Conn. , 
R.I.  ,Mich.  ,N.Dak. 
Kan.  ,0kla.  ,Tex.  , 
La. ,    t  Colo. 

P.    Wash. , Ore. , Calif . 
Ida. ,Mont. ,Wyo. , 
Utah ,Nev. ,N.Mex. , 
&  Ariz. 

United  States 


Verv  severe 


Severe 


Moderate 


Trace 


Ra  re 


Dis  ease 
not  known 
to  occu  r 


Approxi- 
mate  pe  r- 
cen  tage 
loss   of 
total  crop 
for  a  r  ea 


15 
10 


Less 
than     1 


Neglig- 
ible 


Percentage  of- 
U.  S.  apple  crop 
produced  in   area 

_12_19 


Total 


6.74 

0-75 


13-95 


S 


>G-94 


14.86 


31-75 


Com'l 


5.76 
0.35 


16.75 


2.74 


26.7O 


13,09 


34-61 


Percentage   of 
total  U.    S.    crop 
lost   in  th  is  area 
from  rust   in  1919 


Percent 


1 

O.O75 

0.28 


0.05 


Trar-e 


Neglig- 
ible 


Bushels 


1,474,000 
110,000 


412,000 


73,000 


1.456     2,064,000 


It  therefore  appears  that  about  1-4%  of  the  total  apple  crop  of  the 
country  for  1919  or  roughly  2,000,000  bushels  was  lost  from  rust,  and  that 
three-quarters    of  this    loss   occurred   in   Virginia    alone. 

Summary   of   distribution  of   losses,    from  data    in  preceding    table. 

Apple  pro duction  in  19,19  Los s_e s   from  apple    rust 

2~1%      (Groups   A  &    B ) Heavy  -   1.35% 

%     (Group  C  ) Moderate  -   0.  0$% 

27%      (Group  D) Tra-e  -   t 

47%     (Groups   E  &   P) No   loss      -   0 
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Dates    of   first  appearance   in  1919  >    collaborators1    reports 


May   22 Minn, 

May    28 Ind. 

May  28 Va. 

May   — Ark. 

May    — 0kla 


June  1    Iowa 

June    5 Tenn, 

Jure    14, Pa . 

June.    15 S.    C> 

June   2b.  . Mo, 


trol 


Growing   resistant   varieties    is   manifestly  a    considerable    factor   in  con- 
Table   ?h.    Susceptibility    :f   varieties   as    given  by   rollabo  rator  s ,    1919 


States 
Arka  nsas 

Minnesota 

Pennsylvania 
Wisconsin 
Virgi nia 


Susceptible 


Jonathan 
Ben  Davis 

Wealthy 


York    Imperial 

Wealthy 

York 

Rome'  Beauty 
Shockley 
Graven  stein 
Missouri   Pippin 
Villow   Twig 
Bu  ch  ■.-.  s  s 
Jonathan 


Moderate 


Ben    Davis 
Northern  Spy 
Limber  twig 
Fa  11a  water 
Gano 
Lowry 


Resistant 


''inesap 


Patten's    Greening 
Northwestern  Greening 


' '/inesap 

Red  June 

".    lack   Twig 

Stayman 

Delici  ous 

Grir. 

Virginia    Beauty 

King  David 

Baldwin 


MOTE*.    Non-bearing   trees    suffer   more   injury    to   foliage  than  bearing   trees. 


Table   27.      SUMMARY;      of   survey  data    from  1905  to    1919    on   susceptibility 
.of  Eipple   varieties   to  rust  as  reported  by    collaborators. 

(Names   underscored   appear  also   in   another   column.) 


Susceptible 


Ben,  Davi  s: 

Ark, '19, la. ' l8, 

N.C.  '12, Ohio  '17, 
Pa. '17,  Tenn.  '12, 
Va.    '13,    »l8 

Early  Hardest:    Tenn. 


Modera  te 


3anana  •    N.    ('•    '12 
Ber   Davis :      Va.     '19 


Re  si  ?  tant 

Arka  nr  as:      Tenn, 
Baldwin;    Va .     'lr' 


ok   Twig: 

•     '13;     'I3;     (19 


_Buckingham;  N.f!. ^12_,_ 
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Susceptible 


Fa 11a water ;    N.C.     '12, 
Pa.    '11 

Graven  stein:    Va.    '19 

Grimes   Golden:    S.C.     '10 

Jonathan;    Colo. 

Mo.  '15,  ay,  >l8 
Ohio  '17,  Pa,  '11 
Va.     '13,     '19 

King:    N.    Y.    '17 

Lowell:    Ohio    '17 

Missouri  Pippin: Va. '19 

Northern  Spy:    Va.'09 

Oldenburg    (Duchess  ) : 
Va ,     ' 19 

Paradise   Sweet:    Va . ' 09 

Pound;   Pa. '11 

Rambot    Pa>'ll,    '17 

Red  June  :    3.    C    '10 

Rome:    Ind.    »l6 

Mo,     '15,'17,'l8 
N«Y.     '17,    N.C. '12 

Shookley:   N.C. '12, 

3.0. '10,    Va. '19 

Virginia   Beauty:    Va . ' 19 

Wagner  :    Pa  .  '  11 

Wealthy:  Iowa  'l3,N.J. 'l8 
N.Y.  '17, ' l8, Ohio  '17 
Minn.  S.Di '0*,  ?17 
W.Va.  '15, Wis »  !l8 

Willow;   Va.  '19 


York   Imperial:    N.Y.  »l8 
Pa. ill, '17, '19 
Va,'09,'i3,'i8,u9 

vj  .  v*>  .     n  n 


Moderate 


Fall  a  water  :    Va  .  » 19 
Gano:    Va.    '19 


Jonathan:  N.  Y.  '17 
Limber  twig:  Va,  ' 19 
Lowry:    Va .    ' 19 


Nor  the  rn  Spy,    Va.'l9 


Red  June:    N.C.    '12 


Resistant 


Delicious: 

Va.    »l8,    '19 

Grimes     Golden:    Va.'13,Tl9 

Hibernal:      Minn. 

King   David:    Va.    '19 

Maiden  Blush:  Colo. 

Northwestern  Greening; 
Va. '15,  W.Va.  '17 

Okabena;   Minn. 

Oldenburg:   Minn* 


Red  June;    Va.    '19 

Stayman  Winesap:    N.C.     '12 
Pa.     '11, '17 
Va.    '13,'10,'1Q 


Wine  sap':      Colo. 

N.C, '12,    Ohio    '17 
Va, >13, <l8, '19 

V.Va,  '17 

Yellow   Transparent: 
Pa . ' 17 
(entirely  free) 


1]  -) 

Varieties    reported  affected  -   resi  stance  .no  t  given. 

Bellflower N.  Y.  ,  '19  Wealthy Conn.,  fl8 

Hubbardston ..N.  Y.  ,  'lo  Banana.... N.  .1- ,  'l8 

Opalescent . ... -N.  Y-,  «l3  York  Imperial. . .N.    Y.  ,  'l8 

Twenty   Ounce 'A.  Y.  ,  '18 

The    universally   accented   control   of  acple    rust    is   the   eradication   of   the 
alternate  host  in   the  vicinity   of  orchards.      Eradication  of  all   cedars   within 
one   mile  has   generally  given  good   results,    but  recent  experience   with    the   dis- 
ease   in   Virginia    and   West  Virginia   under   most  favorable    conditions    for    its   de- 
velopment,   indicate  that   safety   demands   a   cedar-free    z'One    of  a    somewhat  larger 
extent.      Regarding  this    subject  M.    3.    ',7a ite,    Office    of   Fruit  Disease    Investiga- 
tions,   has    furnished   th  e  f  ollowing  paragraphs; 

"While  the   Department   cf   Agriculture  has  been   advising  the 
cutting    of  red    cedars    for   years,    in  fact   since   l888,    long   be- 
fore  the  disease   became   generally  serious   and  while,   the   experi- 
ment stations    in   these   and  other   states  have,  been  urging  the 
eradication   of   the    red  cedars,    in   only   certain   communities   and 
around  certain   orchards  has   this    been  thoroughly  done-      The  dis- 
tance  necessary    for    success    in   eradicaticg   the  cedars   may  be 
regarded  as    somewhat  of  an   open  question-      The  experience   of  the 
last  season   in  Virginia   in    this  unusual   outbreak    rather   plainly 
shows    that    the   distance   of  one   mile    is  not   fully   effective, 
where    large   numbers    of  cedar  trees  are   involved. 

"The  first   attempts    to   eradicate   the   cedars    in   Virginia 
and  West  Virginia,    which   was    quite   successful,    indicated   that 
one  mile,    or  frequently  one-half  mile,   was   sufficient.      It   is 
certainly   true    that  the    most   important   cedars   to  cut  are    the 
infected   trees'    nearest   to   the    apples,    but   it  also   appears,  that 
large    numbers   of  infected   cedars    even   one    mile   away  are   danger- 
ous,      The   Virginia    State    Law    is   drawn    to   enforce    cedar    eradi- 
cation  for  a  distance   of  one   mile.      A  distance   of  two  miles 
has  been   suggested  as   probably  effective,    but  since    the  diffi- 
culties   increased  and  the   matter   was   not  well  settled  at    that 
time,    the   Virginia   growers   accepted   one   mile   as   probably  satis- 
factory,     and  we   were    inclined   to   agree  with   them.      It  appears 
now    that  the   large   commercial   orchards   are   quite   likely   to 
suffer  unless    these  dangerous   cedars   are    removed   for  more   than 
one   mile . 

"This    is   interesting    from  another  standpoint  which  has 
been  considered;    namely,    that  the  cedars    to  be   dangerous   must 
ir.  turn  be    infected    from  the  apple   orchards.      Undoubtedly, 
however,    small   orchards    or  a  "few  non-commercial   trees    in  home 
orchards   at  a   closer   distance   than   the  main   blocks   may  serve 
for  reinfecting   the  cedars." 


Ill 

In    reply  to  a   questionnaire  concerning  the   progress    of  cedar   eradica- 
tion collaborators    reported,  as   follows: 

Virginia;    "Cedar   cutting   clubs  arj   being   formed    (several   counties) 
and   a   concerted   effort  for    co  unty-wid'e   eradication   of  cedars 
will  be  put  forth   this     winter.      The    State  Horticultural 
Society  is   asking   the   Legislature   to   amend  the   Cedar  Rust 
Law,    making    it  mandatory,    and   to   extend   limits    of  cedars 
to  two  miles   from  apple   orchards.      Effectiveness   of  thorough 
cedar   removal     was      shown   by    survey   of  I5O  orchards    in 
Augusta   county.      Severity  of  disease  varied  with    location, 
number,    size,    and    exposure   of  cedars.      Orchards    in    one 
locality  where    thorough   eradication  had  been  accomplished 
were  practically   free   from  rust  and   produced   good    crops 
of  apples."    .  (Fromme) 

7/est  Virginia;      "7e   nave   secured  cedar   free   areas   of   consider-' 
able   extent  around  all   the   more    important  commercial   or- 
chards  in  the  eastern  part  of  the  state.      The   amount   of 
cedar  destruction  has    really  been  tremendous   and   I  feel 
that  we  lia ye   accomplished    results    if    inestimable  value. 
It    is    a    result  of   cooperation  between  orchard  men,    the 
county   as    a  whole,    the  Commissioner  of  Agriculture  and 
the   department  of  plant  pathology.      I  believe  that  we 
have    saved   the    growers    in  the  eastern  partof  the    state 
millions    of  dollars."      (biddings)      Also  reported  having 
planted  a    large    orchard   in  a    tract  where  cedar   rust  will 
continue    to   be   abundant,    for   testing  resistance   of   var- 
ietie  s. 

Tennessee;    "No  move   as   yet   to  eradicate   cedars.      Few  cedars    in 
the  Cumberland,    where   fruit  growing   could  be   carried   on 
successfully."      (Essary)      Essary  has   also   stated    that   in 
Central   Tennessee    the   red  cedar    is   itself  grown    commercial- 
ly,   which   of   course   precludes   an   apple    industry  of  less 
importance  than   the  cedar. 

Arkansas:      "The  .State    Plant  Board  has   declared   cedar -trees   a 

public   nuisance   in   the  better  a ople   growing   sections,    and 
expects    to    completely   eradicate   them   in   those   sections 
within  a   year.      Public    sentiment   is  back  of  the  movement." 
(Elliott). 

Ohio:  "Cedar  trees  very  abundant  in  southern  half  of  state. 
The  disease  is.,  wo.rst  in  this  area  where  apple  orchards 
are  extensive.  Progress  of  eradication  is  at  a  stand- 
still,"     (Selby) 


112 


Minnesota ;      "Cedars  are   abundant   in  many  parts    of  the  state. 

Rust   is  most   serious  in  southeastern  portion*      Many  farms 
have    ceased   raising  apples   in    this    region,    due   particular- 
ly  to  rust  and  scab."      (Bisby)      (No   eradication   reported). 

Michigan ;      No   rust  losses   yet   reported.      Cedars   scarce. 

Cedars  and  apples  grow  in  proximity  in  some  places  with- 
out trouble.      Believe   the   organism  restricted   in  di  s- 
tri  tu  tion. 

Colorado:      The  cedar   rust   situation  in  Colorado    is   not    serious. 
No  eradications  have   been  undertaken. 


Pennsylvania;    "Cedar    rust  most  prevalent   in   southeast    section 
of  Pennsylvania,    especially  Cumberland  Valley.      No  eradi- 
cation campaign  yet   initiated.      Under   consideration  by 
Sanders  and  McCubbin."      (C.    R.    Orton) 

A   detailed  survey   of    the  cedar   rust  situation  was   made    in  Augusta 
County,    Virginia   by   Marshall  and  Fronime  and  reported  by  them   in  Ext.    Div. 
Va.    A.    &  M.    Col.    and  Polytech.    Inst.    Bui.   2i   :'  1-8,    1920.      The   following 
data   taken   from  their  tabulations   show  strikingly  the  relation   of  the  prox- 
imity of  cedars    to  losses   of  the   apple    crop  from   rust. 

Table  28.      Condensed  summary:      Relation  o'f  cedar    rust    infection  of  apple 
to    (l)   number    and  proximity  of    cedar  trees,    (2)   average  yeild   in  barrels  per 
tree,    (3)   grades,    and   (4)    returns. 


Relative  num-: 

Number 
0  rcha  rds : 

No.    York- 
Imperial 

Av.  yield: 
per  tree: 

Relation  to  grades 

Value 
per 

Return 

ber   of  cedars: 

No.l's':No.2's 

Culls 

per 

within  1  mile: 

trees 

in  bbl.    : 

tree 

acre 

Very  few 

4      ■ 

3,200 

2.66      : 

67.2%:      7.5%   : 

25.3% 

11.57 

£497* 51 

Pew 

!           13 

12,340 

:      1.53 

47.9%:    24.7% 

27.4% 

.      6.29 

270.47 

Many 

:        13 

:    12,330 

I         .94 

:    23-3%i    32.5% 

.  44-2% 

:      3-27 

140.61 

Very  many 

:          9 

I      9,115 

■52 

I      1.7%:      6.3% 

.  92.07 

:      1.11 

72.15 

Spraying  has   been  frequently  reported  of  value.      Giddings    (W.    Va.  , 
reported' it  "successful"    in  1912,    1913,   and  1914.      In  1915  he   found    it  "in- 
effective".     Selby   (Ohio)    in  1919   reported:      "Same  spray  as   for  blotch   good." 
The  extended  period   over  which  infection  is   possible,    the  rapid  growth    of 
leaves   during  this   period,    producing    new    surfaces    continuously,   and   the    fre- 
quent difficulty  of  applying' fungi 0 ides   owing  to    the  weather    conditions  which 
favor  infection,   help  to  ma  ice    -this  method   of   control   often  impracticable. 
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Black    rot  caused  by  Pbysalospor  a   cydoniae  Arnaud 
(Sphaeropsi  s  malorum   (Berk.  )    Pk.) 


Slack  rot  was  reported   by  coll:  bo  rater  s   in  1919    from   practically  all 
apple  growing   regions    in   the    eastern  half   of  the  United  States,    and  also  from 
Colorado  and  New  Mexico,      Greatest  loss   friu    this    disease   occurred   in  the 
states  which   lie   east   of   the  Mississippi  and  south   of  the  Ohio  and  Potomac 
Rivers.      Georgia  reported  1C%  less,    North  Carolina   8%,    Tennessee   5%»    'Vest   Vir- 
ginia  5%»    anct  Virginia   3f°«      North   of  the  Ohio  River,    Illinois   estimated  losses 
at  0.2%,    Indiana   1%,    Ohio  2%,    and  Pennsylvania  3-4%.      New  York   reported  the 
disease   general   but   only  locally  severe,    particularly   in  Monroe  and  Wayne 
Counties.      New  Jersey,    Delaware,   and   Maryland   suffered  unusual  losses.      In 
New  England   it  was   reported   as   scarce,    in  New  Hampshire  mostly   affecting   small 
summer  varieties,    and  was   the    cause   of  large   losses   in   Vermont,    Massachusetts, 
and  Connecticut. 

West  of  the  Mississippi  black   rot  was   distributed  generally   over    the  non- 
irrigated  apple  districts,   and  was  reported  also  common   in  Colorado  and  New  Mex- 
ico.     Its   prevalence    in   the    Northwest  and  on  the    Pacific  Coast  was   not  reported. 
Arkansas   reported  much   less   severe    than   last  year,    causing   0.5%  loss.      In  Miss- 
ouri   it  was    common,    causing  more  damage   than  bitter   rot.      Oklahoma    reoorted    it 
causing   one-half  as   rnu^h   damage  as  apple   blotch,    and  next   to   blotnh   in   impor- 
tance  in  that  state.      Texas   reported   1%  loss.      Cankers  were   abundant  in  Colo- 
rado.     Tn  New  Mexico  black   rot  caused  90%  loss    in   some   neglected   orchards,    partic 
ularly   old   trees   suffering    from  want    of   irrigation  and  pruning,    but   it  was   gen- 
erally  slight   in  well  cared   for    orchards. 

Leaf  injury  was   mentioned  as   being  particularly  severe   in  Massachusetts, 
Delaware,    Maryland,   West  Virginia,    Virginia,*   (Fromme  stated:    "Prog   eye   spot 
found   this  year    in  practically  every   orchard   visited,    somewhat  less    in  the    Shen- 
andoah  Valley  than    in   other  sections,      It  appeared  unusually  early.      In  many 
orchards   50-£>0%  defoliation  nad   resulted   by  July  15 • ) ,    Mississippi,    Illinois, 
Iowa    (leaves    of  all  varieties),    Kansas,    and   Arkansas    (foliage   infection  very 
general ) . 

Fruit   infection  was  especially  mentioned   in   Pennsylvania    (blossom  end 
rot   common,    especially   on  Ben  Davis),    West  Virginia,    Illinois    (blossom  end   rot 
common),    Michigan   (black   rot   of    fruit   on  trees  unusually  common),    and  New  Jersey 
(most  common   orchard   rot   in   state). 

Cankers   were   reported  serious    in  Mississippi  and  Colorado. 

Losses   caused  by  black  rot   to   apples   in  transit   in  1')19  were   reported  by 
Bureau   of  Markets    inspectors  as    given   in  Table   2°). 

First   reports    of  black   rot   in   1919   were    received  as   follows: 

April  21  -  Virginia  June   9     -   New  Hampshire 

May  15  -  Tennessee  June    10  -  Arkansas    (1st  rotted   fruit, 

May  20  -  Missouri  '    Red  Astra chan) 

May   25  -  Pennsylvania  June    11  -   I  ova 

May  2d  -  Indiana  June    23   -  Minnesota    (leaf) 

June   b"  -  Connecticut  July  10  -  Illinois 

The    Paragon   variety    (Mammoth  Black  Twig)   was   mentioned  as   oarticularly 
susceptible    in  Virginia. 
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Taole  29.      Losses   from  black   ro  t  as    shown   ty   inspection  of   cars  at 
destination  by  inspectors    of   the  Bureau  of   Markets. 


No.    of      : 

Average 

Range   of   : 

Origin   of      • 

cars           : 

percent-    : 

percent-    : 

Remarks  as   to  seriousness 

shipment       : 

with    in-: 
fection   : 

age    of        • 
infection: 

age    of 
infection: 

of  decay. 

Ar1  a  nsas               : 
Ca].  ifornia          : 

13         I 
1         : 

11        t 
6        : 

2-28%      : 
b%      : 

Most  decay    occurs    in   spots. 
Slight  decay. 

Colorado              : 

4        : 

10        : 

2-25%      : 

Mostly   slight  decay;    blue  mold   rot 

Illinois               • 

9        : 

42        :' 

3  cars-    : 

00-95%    ■ 

4  cars-    : 
2-l8%     : 

noted   in   some   cars. 
Very  heavy  decay.    Other   decays 

noted. 
Mostly   slight  decay. 

. 

2  cars- 

Heavy  decay,    other  decays   present. 

Kansas                   : 

Ma  ine                      : 

1        : 
1        : 

2?      : 
30 

35-40% 

■    2%      : 
10-50%      . 

Slight   decay. 

Some  complete  decay;    blue  mold   rot 
also  present. 

Maryland              ; 
Massachusetts    ; 
Mi  ch  i  ga  n              ; 

<o        : 

2        ; 

10        : 

3         : 
4 

7 

2-13% 
2-6% 

2-189 

Mostly   slight  decay 

.Slight  decay . 
Sorre    complete   decay,    mostly  slight. 

Minnesota             j 
Missouri               : 
New   York              - 

1        : 

7 
1 

3 

9 

:            3 

2-4% 

3-25% 

3% 

Slig  fit  decay  . 
[Mostly  slight  decay. 
[Slight   decay  accompanied  by   blue 
rmld   rot. 

Ohio 

2 

10 

•     3-17% 

.Slight   decay    accompanied  by   other 
:        decays. 

Oregon 

Pennsylvania 

1 

:          2 

:           11 
9 

11% 
•     3-15% 

: Slight    decay,    accompanied  by  blue 
:        mold   in  one   car. 

Texas 
Virginia 

Wasr  irgton 

:          1 
:        36 

2 
:           11 

11 

:             2% 
:    4  oa  rs_ 
:    25-50% 
:    32  cars- 

:    2-24% 
:      2-20% 

•Slight   decay. 
:lieavy  decay  . 

•.Some    complete   decay,    cut  mostly 

:        slight. 

:  Other   decays    also  present. 

West  Virginia 
Unknown 

:        13 
:„_3_ 

:           11 
:           12 

:      2-39% 
:      2-30%     . 

•.Other    decays   also  present. 
:Decay_usualiy_in   spots. 

Total 


119 


Total  number   of    cars   inspected  -   2973, 


Control    of  black   rot  was   reported  as    follows  by  collaborators   in  lfjl9 

Ohio-.    (Selby)    Pruning    and  copper   spray   in  July  effective. 

West  Virginia:    (Giddings)   Spray  more  effective    than  dust. 

Virginia;    (Fromme)    "Lime -sulphur  2-3  weeks  after    codling  moth   spray 
'gives    satisfactory  control.    The  effect   of   fertilization  was    evi- 
dent  in    on.,    orchard.    A  strip  having  nitrate    of   soda,    3  to  A   lbs. 
per  tree,    was   almost  free   from  injury,    while    3ther    portions   had 
a  great  deal." 
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Fire  blight  caused  by  Bacillus  amylovorous    (Burr.)   Trevisan 


Fire  blight   occurred    in  1919    in.  practically  all  states    where  the   apple 
and  pear  are  grown,    out  for    the  most  part .  is  .  perhaps   the   lightest   infection 
of  recent  years.      The    group   of  states   lying    south    of  the  Ohio  and  east  of  the 
Mississippi,    excepting   Virginia  and  'Vest   Virginia,    constitutes  the   only  area 
•reporting  very  severe  losses    to  the    apple  crop   from  the  disease    in   1919*      Loss- 
es   in  this   area  ran   about  as   follows:      North   Carolina,   10%;    South  Carolina,    10%; 
Georgia,    12%;    Alabama,    %;    Mississippi, 5%;    Tennessee,    5%;    Kentucky,    2%.      Other 
states   in  the    eastern  half   of  the    country  estimated  losses  as   follows:    Texas,    2%; 
Arkansas,   Missouri,    Kansas,    Minnesota,    Wisconsin,    New  Jersey,    Pennsylvania,    and 
West  Virginia,    !%■      in  Virginia,    Delaware,    Maryland,    Ohio,    and    Indiana   losses 
were  about  0.5%;    New  England,    New   York,   Michigan,    Illinois,    Iowa,    North   Dakota, 
Nebraska,    and  Oklahoma   report   only  a   trace   of   injury  from  fire   blight    in  1919* 
While    common   on  pear,    it  was  reoorted   as    rare   on   apple    in  Michigan. 

Of  the  western  states    (west  of    the  100th   meridian),    Idaho  and   Oregon 
reported  losses    of  1%  in   1919;    Colorado   stated,    "disease   very  prevalent,    usual 
amount   of  damage",    but    gave   no  estimate   of:  loss;    Washington,    Montana,    and    New. 
Mexico  reported  a    trace;    and  Arizona   reported   that  annually  1/2%  of   the   acre- 
age  is   lost  from   this    disease.      California    did  rot    report. 


t   =  Trace 

*    =  Occurrence  with  loss 

-   =  No   data  ^ 
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Fi,  •    26.      Occurrence    of  fire   blijit    (collar  blight   (form  generally  not 
included)    on  apple    in  .19 19. 


n6 

These   losses   are  understood  to    result  larguly  from  twig    and  blossom 
blight.      Certain  large   losses   from  destruction  of  trees  by    collar  blight 
would  be  very  hard   to    estimate    and  are  not    included*      Based  upon  production 
figures   published   by  the   3ureau   of  Crop  Estimates  and  the  percentages  given 
above,    losses    to    the  1919   apple  crop  of  the   United  States   from  fire  blight 
were  probably   over  one  million  bushels,    or,    roughly,   at  least  0«7%«      About 
one-half  of     this   loss    occurred   in  the  southeastern  states   from  Texas    to 
North  Carolina;   about  one-fourth    of  it  New  Jersey,    Pennsylvania,   r'est  Vir- 
ginia,   Missouri,    Arkansas,    Kansas,    Wisconsin,.  Minnesota,    Idaho,    and  Oregon, 
and   approximately   one-fourth    of   it  in   Virginia,    Delaware,    Maryland,    Ohio, 
and  Indiana. 

M.    3.    'Vaite,    United  States   Department   of   Agriculture,    comments  as 
follows  upon  the   occurrence    of  blight  on  pear   and  apples: 

"Pear  blight  was  much   less   abundant    over   most  of  the  eastern 
United  States   than    it  has  been   for   several  years  past.      The  great 
outbreak  of  1914  has  been  greatly  diminishing,   until   this   year 
in  general  there  has  been  less    pear  blight  in  humid  eastern 
United  States  than  probably   at  any  time   previous   to  1912.      The 
last  outbreak  previous   to  1912   in  the   Appalachian   Fruit  Belt 
and  adjacent   Piedmont  Coastal  Plain  occurred  about   I900rl902. 
York   Imperial  apple  trees  were  badly  blighted   in   the    tops  at 
that   time  and  blossom  blight  was  abundant  on  a   great  variety 
of  apples,    including   the  'Vinesap  and  Stayrran   lVinesap,    York 
Imperial,    and    even   the  Een  Davis  amon--   winter  varieties,   and 
especially  the    Transparent,    fourth    of  July,   Red  Astrachan, 
Early  Harvest,    Red  June,    and  others  among    summer  varieties. 
Prom  1900  to   1902,    at  least  during   certain  of  those  years, 
the  blossom  blight  and   twig   blight   of   tie  apple   was   so 
abundant   that  in  traveling   through   parts    of  Maryland  and 
Pennsylvania,    tie  brown  scorched  tree-tios   were  plainly 
visible    from  the    train, 

'.'Referring  again   to  the   1914  outbreak,   this   began  to  be 
serious    in   1912.      It    increased   during   1913  and   reached    its 
climax  during   I914.      Prom  that  year   on,    it   ha  s    gradually 
receded  until  during   the    present  season  it  nay  be  regarded 
as  distinctly   sub-normal." 

The  collar  blight  form  of  fire  blight  in  the  apple  is  reported  upon 
by  several  states  in  1919.  Manns  and  LeCato  (Delaware)  reported  consider- 
able  "collar   rot"    in   apple   orchards    in    Kent  County  and  stated: 

This    rot  is  due    to   2   to  3  years    of  very  severe   fire 
blight,    1913-1917   inclusive  being   years  when   the  disease 
was   quite    severe.      The    troubles    seem  to    gain  entrance   to 
the   collar   through   lesions   caused  by  winter  injury   on 
the   south  and  southwestern   side    of  the  tree   trunks.      At 
the    time   of  ascension   of    sap  these    cracked  areas   in  the 
lesions   rermit  insects   to  visit  the  oozing  trees  carrying 
bacterial    infection  to   the  trunk.      The    organism  then  goes 
up  and  down   infesting    the    roots  under  the  ground  and  com- 
pletely killing  all   the  cambium  around  the  roots," 
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Arkansas    (Elliott)   reported,    "Loss   of  sane   Transparent  trees   every 
year   from  collar  blight."      Idaho    (Hunger ford)    reported,    "What  appears   to 
have  been  a  very   severe  attack    of  collar  blight  and  root   rot  about  5  years 
ago  has   killed  a   large  percentage    of  trees   in  the    Boise  Valley  and   adjacent 
regions.      Reports    are    rather  hard    to  follow,   but    it  appears   to  have  been 
blight."      , 

Concerning   ?' collar   rot"   Hunger  ford   stated    further: 

"This   trouble    is    very   common  in  Southern   Idaho  and  has  re- 
cently been  reported  from  Post  Falls,    between 'Spokane  and  Coeur 
de    'Alene.      It   is  especially  severe  upon  Wagener  and    Jonathan, 
The    Rome  and  Delicious   seem  to  be   fairly  resistant.      It   is    our 
opinion  that  the   condition  is  brought  about   by  winter  injury, 
followed  by  fire  blight   in   some  cases." 

The    collar  disease   situation    in  the   apple   districts    of    Idaho  was   called 
to    the  attention   of   tfi  e   Office    of   Fruit  Disease   Investigations,    United  States 
Department   of   Agriculture,    in  19l6.      The    organism  of  pear   blight  was    isolated 
from   the    infected 'collar   of  a  tree  specimen    sent   in,    and   in  June,    1917/    th  e 
writer    (Hutch  ins)   made   an   investigation   in  the   field,    in  which  a   large  number 
of  orchards   from  Boise  to    Weiser  and   several  at   Lewiston  were  visited.      At   the 
time    these   collar  cases  were  observed   collar  blight  (B.    amylovorus)   was   found 
to  be   taking  a  heavy  toll   of   trees,    and  evidently    tie  direct  cause   of  the 
majority  of  collar-diseased  trees.      This 'great  epidemic   followed  closely  a 
severe   outbreak   of  top  blight,    in  which   eradication  had  been  neglected. 
Blighted  twigs,    limbs,    and  bodies  were   generally  present,    and   collar  cases 
were,    uh  en  fresh,    frequently  traceable    to   infected  shoots   and   suckers    through 
whi^h   the   organism  had   gained  entrance   to    the   root,    collar,    or  body.      This 
district  was   again   visited  by   the  writer    (Hutch- ins)    in  November,    1919*    an& 
while   both   collar  and  top   blight  were    still   present,    the   severity   was   scarce- 
ly a  circumstance    to    the  situation   in   1917*      The  organism  was  -at  this    time 
again    isolated  from  the  collars    of   Grimes  and   Jonathan    trees   and  kept   in  pure 
culture  until  April    (1920),    when    it  was    inoculated   into  the  blossoms    of  - 
Keiffer    pear  at  the   Department  Experimental   Farm,    Arlington,    Virginia,    and 
produced  typical  blossom  blight    (E.    amylovorus ) . 

Several   investigators  have   observed  collar  blight    to  be   one  of   the   im- 
portant  collar  diseases   in   central  irrigated  districts   of  Washington. 

Referring    to    collar   blight  (B.    amylovorus ),    M.    B.    Waite,    United  States 
Department    of  Agriculture,    makes   the  following    statement: 

"This    form   of   the    disease  '(see   pear)    was    found    in  consider- 
able abundance   on  the   apple  at  Montrose  and  Delta,    Colorado,    in 
1904«      It  was    later,    in   1907,    found   in  Utah    in  moderate  abundance. 
It  occurred   occasionally  along  wi  th   the    similar   form   on  the   pear 
in  the  Sacramento   Valley  of  California    in   1905-O6  and   'O7.      In 
190G  numerous  cases  were' found   on  Sptizenburg  apples   at  Payette, 
Idaho.      It  was   locked  for  but   not  found  at  Hood   River,    Oregon, 
In   th  e  summer   of    1907,    it  was  found   abundant   in  the    orchards    of 
D.    M.    Wertz,    at   Quincy,    Pa.,    and  during    this    and  subseoxuent 
years,    was  found   abundant    on  Grimes    in  the    Shenandoah   Valley   of 
Virginia    and  West   Virginia." 
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The   following  varieties   in  lcjlQ  were    reported  as  most  susceptible    to 
blight: 

Crab-apples  -   Iowa,    Minn.,    Wis.  Esopus  -   Idaho,    Oregon 

Grimes  -  Arkansas.  .  Transparent  -  Ark.,    111. 

Jonathan  „-  Ala.,   Ark. ,  Ida  .,  111.  Wealthy  -  Wisconsin 

Okiih&Yia  -  Minnesota  Banana  -   Indiana 

Yel]ow  Newtown  -   Virginia 

It  was    reported  as  severely  attacking   the  wild  hawthorne  in  Wisconsin. 

Powdery  mildew   caused  by   Podosphaera   leucotricha   (E.    &  E.  )   Salm. 

Apple  powdery  mildew   occurs   from   coast   to   coast  and  from  the   northern 
to  the    southern  boundaries    of   th  e  apple   belt. 

East  of  the  Rocky  Mountains   this    dis  case   is    most  often  reported  se- 
rious   in   nurseries    and  occasionally  on  young   orchard    trees.      It  seldom  causes 
much  less   in   bearing   orchards,    is   considered   controllable,    and   is,    in  general, 
not  of  great  importance  to    the  eastern   appia   industry  as    a  whole.      Losses    over 
this   area  were   slight    in  19 3-9 »      West  Virginia    reported  a   large  number    of   trees 
injured,   with  slight  less-,      New  York,    Pennsylvan  ia    (on  Gravenstein) ,    and  Ohio 
reported  scattered  local   occurrence.      It  appeared   locally  also    in  South  Caro- 
lina,  v/ith   no   loss,    and  was  observed  on  nursery  stock  in  Mississippi. 

In  certain  Pacific  Coast  districts  powdery  mildew  has  long  been  a  se- 
rious disease   of  the  apple,    nx    only  affecting   young   trees   in   orchards   and 
nurseries,    but   severely  attacking   bearing    orchards,    reducing  the    vitality  of 
the    trees,    influencing   the    setting    of   fruit,   and  causing  great  loss   from  re- 
duction  in  market  grades    owing    to    mildew  markings   en  the   fruit. 

Oregon  reported   tie    disease   aburdsnt,    especially   in  young  unsprayed 
orchards.      Idaho  reported    injury  slight,    bzt  the  disease   common   in  neglected 
orchards.      Washington  stated   tnat    i.t  is    common   in   Western  Washington  and  in 
central    irrigated   regions..      For    occurrence    in  California    see  below , 

The  folio -zing  statement   by  D.    P.    Fisher  ,    Cffice   of  Fruit   Disease   In- 
vestigations, United  States  Department   of  Agriculture,    summarises  the  impor- 
tance   of  this  disease   in   the   interior  apple  growing    districts   oi  the  pacific 
northwest: 

"Powdery  mildew   is  very  prevalent  and  spreading   in  the   interior 
irrigated  districts   of   Washington,    especially  in  the    important  pro- 
ducing sections  at  Wenatohee,    Yakima,   and   Walla  Walla.      It  is  not 
serious   in  the    Spokane  district  nor    the  Hood.   River    Valley,    Oregon 
where  apple   scab   is    prevalent    and   controlled   by  sprayii     - 

"Losses   due    to   powdery  mildew   are   difficult  to  measure    on  ac- 
count  of    *  e   character   cf    die   principal   injury  -  a    reduction   in    che 
vitality   of  the  tree  which  results   in  crop   reduction.      Seme    badly 
affected   orchards   have   failed   to    bear  a   crop   for  the    last  ^hs    l 
years,    and  wherever    infection   is  severe   there  is    some    loss  for   f-uit 
buds  fail    to    'set'    on   infected  twigs.      Besides  crop  reduction,   pow- 
dery mildew   russets  the   growing  apple    and   thereby  excludes   it  from 
the' extra   fancy  grade.      In  many  localities   fully  40%  cf  the   crop 
was   so  affected   in   1919,    and   this   loss   can   be  assessed  at   about 
2^p  to  30,o  a  box." 
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*■  •    °*    Darlington,    District  Horticultural   Inspector  at  Wena tehee,    Washing- 
ton,   gives  the  following   estimates   of  losses    (Feb.    2d,    1920): 

''The  principal   sources    of    loss  affecting  the    fruit  itself,    so   far 
as   plant  dis  eases  and  physiological   troubles  are   concerned,    are  apple 
mildew  and   bitter   pit   or    baldwin    speck.      There   are,    of  course,    some   other 
losses    of    less   consequence   from  such   troubles   as   drought  spot  and  stig- 
monose.      Apple   mildew   is   pretty  widely  scattered   but    is   causing  serious 
loss   only  in   a  few   rather   limited  areas   and  I  would   scarcely  know  how  to 
begin  to  estimate   this    loss.      I  believe   loss   from  bitter  pit   is    becoming 
less  serious   every  year  as   the  trees   get  older,    hat   it  still   causes   a 
considerable   loss.      I  wou  Id   say    just  as  a    rough  guess   that  an   estimate 
of  from  §150,000   to  $200..C00  loss   from   these  two    diseases    in  this    dis- 
trict yearly  would  be   a   conservative   estimate,    and  that  would   not   take 
into    consideration  the  loss    caused   by   the   mildew   on   future   crops." 

Charles   L.    Robinson,    District  Horticultural   Inspector,    at  Yakima,    Wash- 
ington,   gives  the   following    figures   for    1919    in  the  Yakima   Valley: 

"I  should  judge  that  perhaps   10%  of  the    fruit   (aoples)   was    lowered 
in  grade   on   account    of  mildew  markings.      In  addition    to    this    there  are 
many  orchards    in  the    Valley  that  are   seriously  injured  as   to  fruit  spur 
development  and   the   general  vigor    of    the  trees.      It  i  s   almost   impossible 
to  make  an  accurate   estimate    of   the  extent    of   that  damage,     but   I   should 
judge    that  it  cut    down    the  crop    to    the  extent  of    at  least  several   hun- 
dred cars." 

► 

...    S.    Ballard,    Office    of   Fruit   Disease    Investigations,    United   States 
Department  of  Agriculture,    furnished   the    following    statement  concerning   powdery 
mildew   in  Cal  if  o  rni a  • 

"Apple  powdery  mildew  is   found    in  all   the    larger   apple    growing 
districts   of  California,    including   the  Pajaro  Valley,    the  Sebastopol 
district   ard    Yuoaipi  district.      It   is   impossible   to   measure    the 
actual   damage  done   by  this   disease,    since   in  this  state    the    infections 
occur  practically  entirely  on  the  foliage   and    twigs,    in  contrast   to 
the    Northwest  where  the    fruit  also    is    often    involved,      There    is,   there- 
fore,   no  direct  crop   loss  due   to   powdery  mildew   attacking  the   fruit. 
In  unsprayed   orchards    a  large  percentage    of   the    leaves   are  usually 
infected  and  the   severity  of  the  infection  may  vary   from  a   single 
small   spot  on  the  under  side   of   the  leaf  to  a   complete   covering   of 
both  the    upper    and   lower   surfaces.      Even   a   small   infection  causes  de- 
formation and  stunting    of  the  growth   of  the   leaf.      To  measure  the 
damage   done   to  the  tree  as   a  whole,    and   to   its   crop  producing  ability 
would  involve   first   a  quantitative   determination  of  the   loss   in  photo- 
synthetic  and   other  physiological  activities    occasioned  by   the  powdery 
mildew,   and  this,    for  a   number    of  reasons,   would   be  very   difficult   to 
determine,    so   tfc  at    the   best   that  we  can    do  is  make  a   general   compari- 
son  of   the  annual   twig   growth  and  of    the   abundance,    size,   and    'quality' 
of    tie   foliage    of  badly  diseased   and   comparatively  healthy  trees. 
Such  a    comparison   is   markedly   in  favor    of   the  more  healthy  tree,    even 
though   our  present  methods    cf    control   are  not  sufficient   to    enable   us 
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to  keep  th«j  tree   entirely  free    from  mildew,      Prom  a  practical  stand- 
point,  with    our  present  knowledge  of    methods   and  available   fungicides, 
it  is   impossible    to   obtain    complete   control   of  apple  posdery  mildew 
on  susceptible    varieties    in  districts  where   climatic   conditions   favor 
its   development.      The. result   is  that  the    grower   spends   such  an  amount 
of  money  on  spraying,    etc,    as  he  considers    justifiable,    and  thereby 
keeps  his   trees    in  as   healthy  condition  as  he  feels   is    justified  by 
the  net  returns," 


In    the  light  of   1hese   estinates    it  i.s    interesting    to   contemplate  the 
unique  history   of  powdery   mildew  as  affecting    the  apple  industry  of  the   United 
States.      Widely   and  for  years   distributed    over   the   older  apple    regions    of  the 
East,   which  until  very    recently  have  produced  practically  the   entire    commercial 
crop   of  the   country,    pov/dery  mildew  has    seldom,    if  ever,    been   serious    in   bear- 
ing  o  rcha  rds .  ■  > 

Nov:    with    ih  e    enormous   development  of    the    apple   industry   in  the    irriga- 
ted valleys   of   the    West,    Washington  in  particular,    where    the    sprays   which  are 
n   ed   i    bo   control    common   foliage   and    fruit  fungi   of  the  humid  regions   are 
omitted,    this    disease   has   assumed  an  important   role    in  bearing    orchards.      Ac- 
cording to  statistics   published  by   the  Bureau   of   Crop  Estimates,    Washington 
produced   in  19l8,    17.3%  of   tie   total   commercial   apple    crop   of   the   country. 
In   lcjl9;    a   light   year   in  general' for    the  East,    Washington  produced  24.6%  of 
the  total   commercial  apple    crop,    or  more   than   the   combined   commercial  produc- 
tion  of   New  York,    Virginia,    and   Missouri    for   this   year. 

It   will,    therefore,    be    seen  that  the   ravages   of  powdery  mildew   in  an 
important  state   like   Washington  become  at  once  a   seri'ous  problem  to   the    com- 
mercial apole    industry* 

The  following  statement  regarding  varietal  susceptibility  and  control 
has  kindly  been  furnished  by  D>  F.  Fisher  (United  States  Department  of  Agri- 
cu  ltu  re):  • 

"The    most   susceptible    varieties  are  Jonathan,    Esopus    (Spitzenberg), 
Rome,    and  G'ano   (Black   Ben   Davis).      The,  most  resistant  are   Winter   Fear- 
main,    and  'Vinesap. 

"In  the    irrigated   districts   the  fungus   depends  upon  the  prevalence 
of  dews  for    moisture   for   spore  germination.      First  appearance   of   the 
disease    is  generally  correlated  with   condition   of    full   bloom,    since    in- 
fected  buds   that   harbor  the  overwintering  mycelium  are   delayed   in  open- 
ing   until  about  this   time. 

"Control  depends  upon  efficient  use   of  sulphur  sprays  at   frequent 
intervals,    supplemented   by  pruning  cut   infected    twigs.      Efficient  sul- 
phur  spraying    is   complicated'  by    Hi  e    susceptibility  of   the   fruit  to 
sulphur   sunburn  (see   note   on  this    subject),   also  to   the   difficulty   ol 
protecting  the   rapidly  growing  tips  and  under  su  rfaoes  of  the    leaves, 
which  are    the   most  susceptible   parts.      Growers  are   also  handicapped 
by  lack   of  experience    in  this   type  of    spraying,    since   they  have   never 
had  to   combat  any  other  fungous,  disease   and    the   technique  of  spraying 
differs   from  that  required   for    insect  control." 

Heald  stated  feat  in  the  Yakima  Valley  a  considerable  amount  of  Sher- 
win  Williams  dry   lime-sulphur  has  been  used, 


121 


Fruit   spot  caused  by   Phoma   pomi  Passer. 

Piuit  spot  was   particularly  serious   in  Arkansas   in  1919i   where  the    com- 
mercial apple  crop   is   estimated   to  have   suffered  a    loss   of   15-25%  from  this 
disease.      Elliott  stated    that    it   probably  caused  a   loss   of  over   §200,000  on 
Jonathans    alone. 

7/est  Virginia    (Giddirgs)    reported  10%  injury  with  3%  loss   and   mentioned 
that  the  disease   was    abundant    and  unusually  general. 

Pe  nns  ylvan  ia  ,    New  Je  rs  ey ,    and  Connecticut  reported   occasional    occurrence 
with  slight   loss. 

Illinois    (Anderson)    reported:      "Phoma  pomi  rare,    very  slight   damage. 
This   is    the   first  report   of  this   disease   in  the  state.    Specimens   of  Grimes    sent 
from  Calhoun  County   were  seriously   infected.      It   is  probable    that  it  occurs   in 
other  parts    of    "the  state." 

Presence    of    Phoma  pomi   on   commercial  shipments    of-  apples    in   1919    is  re- 
ported  as    follows   by   ihe   Bureau   of    Markets    inspector  s» 

Table  30.      Losses  as   shown   by  inspection   of    cars  at  destination  by  in- 
spectors  of   th  e  Bureau    of   Markets. 


No. Of    ! 

Average 

:    Range    of 

car  s 

percent- 

percentage 

QTigi  n  of 

with 

age   of 

of  in- 

Remarks  as   to    seriousness   of 

shipment 

infec- 
tion 

infec- 
tion 

fection 

infection 

Arkansas 

2       ; 

66      ■ 

66      '] 

Severe   infection. 

Maine 

1 

-       4      ' 

3-5        ! 

Slightly   spotted. 

Ma  ryla  nd 

1 

40      i 

40        . 

Bad  spotting. 

New  Hampshire 

1 

22          J 

20-25 

Estimate   includes    sooty  blotch. 

Pennsylvania 

1      : 

33       \ 

33      • 

Bad   spotting. 

Virginia 

2      ■ 

33        : 

17-50.    , 

Severe   infection   in   one   car. 

West  Virginia 

2 

.      100        : 

100 

Very  bad   spotting. 

Tota  1    10 


Total  number    of  cars    inspected  -   2973 


Jonathan,    Grimes,   and  King  David  are    the    varieties   which  were   most  se- 
riously affected   in  Arkansas  and  also    considerable    was   reported  on  Ben.  Davis 
in  that  state.        Jonathans  were   severely  attacked  in   one  locality   in  Penn- 
sylvania . 

Referring   to   control  of  this   disease   in  Arkansas,    John  W.    Roberts 
(United   States   Department   of  Agriculture)   stated: 

"In  well   sprayed  orchards   the    disease   was  almost  perfectly  con- 
trolled.     Adequate    control  was   not  had  by  means   of   dusting.      In   our 
own  plots,    spraying   gave  almost  perfect   control,    but  the   dust  plots 
were   badly  affected.      The   check  plots   were   100%  diseased." 
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Sooty  blotch  and  fly  speck  caused  by  Leptothyrium  pom.i    (Mont,    &   Pr.  )    Sacc 
and  Phyllachora   pomigera   (Sci:w.  J   Sacc 

The    relative  prevalence   of  sooty  blotch    in   the   apple  producing   regions 
of  the  United   States,    as   reported  by  collaborators   during    the   period   of  1903 
to   1919>    suggests    the   following  arrangement  of   the   states   in  groups  according 
to  severity  of   the   disease. 


States. 


Table  3l»      Relative  prevalence  of   sooty  blotch   on  apple   in  the  United 


Groups 

Relative  pre  valence. 

Results   of  market   in- 
spection,   1919. 

No.    cars        : 
with    sooty    : 
blotch            : 

Average  % 

Average             [ 

1919        ; 

fruits   af- 
fected 

I.    (a)                                    i 

Pa . ,   Md . ,                          : 

Severe   -              : 

Morei    Pa. ,0. , Ky. : 

Ohio,    Va.,                        : 

Region   of  heav-: 

Average:    V/.  Va.  ,    ; 

17      ■! 

36 

Ind.,    W..  Va.                   : 

iest  and  most      : 

Va  .  ,    Mo .  ■            i 

111.,    Ky,                          : 

frequent  losses: 

Less:    Ind. ,111.    : 

Mo.,    N.    C.                         : 

(b)                                     ! 

Mass.,    Ark.                      ; 

Common,    trouble-  More:    Conn. 

Conn. ,    Nebr.                   : 

s  erne  ,  s  erne  ti  me  s    : 

Average :    N.    J.  , 

R-    I.,                               : 

severe,    espe-      : 

Del. 

3 

24 

N.    J.,                                  : 

cially   in  Cojiki-.  : 

Del.                                      . 

(c)              ; 

Tenn. , Ga. ,                        : 

Mostly  abundant- 

S.    C,    Ala., 

no  definite 

Miss. 

data.                         : 

II.    (a) 

* 

Ma  in  e ,    Mi  ch  . ,  Mont  . , 

Slight   to  rare. 

More:   Minn. 

N.    H.  ,    Wis.,    Idaho 

3 

13 

Vt. ,   Minn. ,    Wash  .  , 

N.    Y. 

(b) 

Iowa ,    Ok la . , 
Kans .  ,    Texas 

III.    (a) 
Ore .  ,    Wyo. 

Calif.,    Nev., 
N.   Mex», 

:  Slight   to   rare. 
:None  . 

>    t 

jMore;    Kansas. 

:N0TE:      2,973   cars   of 
;  apples   were    inspected 
:  in  1919,    and   of  this 
•.number    23   were   found 
•.affected   witn    sooty 
-.blotch,   as   listed 
:abo  ve. 

Colo. 

12.3  ■  ... ■  - 

Sooty  blotch   is  widely  distributed'  over   -the  eastern  half    of   the  United 
States,    or   east    of  the  10  Oth   meridian,    the    Dakotas,    Louisiana,    and   Florida   be- 
ing  the  only  states  which   have    not  reported  it,    and,    of   c curse,    apple   produc- 
tion  is   inconsequential  in  North   Dakota,    Louisiana,    and    Florida,    while   South 
Dakota    nroduced  in  1919    only  302,000  bushels   total  and.  3 #000  barrels   commer- 
cial  crop.      'Vest  of   this   line  the  disease   is   only    reported  from  Montana,    Idaho, 
and      Washington,   but  no  reports  were    received  fr^cm  any  western  states    in  1919* 

In  all   of  the     northern  tier   states   from  Maine  to   "Washington,   except 
North    Dakota,    sooty  blotch   is  reported    of  small   importance   and.    generally  slight 
to  rare.      This   is  evidenced   by   extracts   from  reports    of  these    states   as  follows: 
MH2££.?J2££L»    "^e   only  statu    of  this  group  to    report  on  sooty  blotch  in  1919>    stated 
"Disease    reported  from  Hennepin  and    Wabasha  Counties   this   year,    infections  moder- 
ately   severe   in  both   cases.      Sooty  blotch    is   not    common-  in  Minnesota,    the  first 
authentic  report  was   from    Slue  Earth  Cain  ty   in  1918".      (Bisby)      Montana   reported 
sooty  blotch   to   occur   in  that   state   in  19l8,  but  gave   no  further    data.    Idaho 
(0.    E.    Temple)    reported   it  "Prevalent,    small   injury"    in   the  northern  part  of   the 
state   in  1913-       Va  sh  ing  t  on  (W.    A.    Lawrence),    1907,    reported   fly  speck    from 
Jefferson,    Pierce,    ard    Whitman  Cou ntie s.      In   1908  Lawre.nce   reported  "Fly  speck, 
Le p t o th y r ium  pomi ,    rare,    only   observed  twice  this    year   on  a  few  apples   collected 
late   in  the  fall,    Puyallup,    Wash."      Heald  and    George   reported   "Fly   speck, 
Leptothyriurn  pomi, "    from  Mason  County  in'  19l6» 

The|  d  isease   is   apparently  slight  to   rare   also    in   Iowa,    Kansas,    Oklahoma, 
and   Texas.      In  1919    Kansas   reported  "Sooty  blotch   probably   aided  by  wet  season, 
very  unusual    for   it  to   occur  in   Kansas-."      Oklahoma,    1919  J      "Few    reports,    not 
of  much    consequence." 

Massachusetts,   Connecticut',    Rhode    Island,    New  Jersey,    and   Delaware  gener- 
ally reported  sooty  blotch  common  and  troublesome,    often  causing  serious  deprecia- 
tion in  market  values   of  fruit,    particularly   from  unsprayed   orchards.      For   ex- 
ample,   in  I9O0  and  again  in   1916  Connecticut   reported  concerning   sooty  blotch: 
"One   of    the  worst   apple   diseases".      Delaware  averages  about  1/2%  of   injury.    In 
1919    this  group     reported  as  follows:      Connecticut  -  more    than  usual;   New  Jersey- 
common    in  neglected   orchards;    Delaware  -  as  usual   l/2%  to  1%   of  crop    injured. 

Farther  west,    sootv  blotch    is    troublesome    in  Nebraska   and   Arkansas. 
In  I907  Nebraska    reported  "  Lento  thy  ri  urn  p  omi   is   present    in  the   majority    of 
orchards    in  eastern   Nebraska".      Since,  it   1b  s   frequently  been  reported  as  wide- 
spread,   but  estimates    of  losses  are  not  g:!  veri. 

Reports    indicate  that  heaviest  and  most  frequent  losses   from   sooty 
blotch   occur   in  Pennsylvania,    Ohio,    Indiana,    Illinois,  Missouri,    Virginia,    West 
Virginia,    Kentucky,   and  North  Carolina.      In  1910  Pennsylvania   reported  10%  in- 
jury,  l/2%  loss;   1911  -  15%  injury,    2%  loss;    1914  -  3.6%  injury,    5%  loss;    in 
1917  -  8%  depreciation   in  market    value  .of  fruit  due   to    sooty  blotch.      In  1905 
Ohio  reported  20%  injury,    in   1909  -   50%  injury  in  14  counties  with  £100,000 
loss.      Indiana;    1908  -  25-30%  injury   in  4  counties;    1910  -  l8-22%   in  several 
counties;    1911  -   5*8%;    1914-I5  very  common,    1916-I7  less.    .  Illinois:    19.11 »    sooty 
blotch  widespread,    especiallly   in  southern  part  of  state,    large   amount  of   in- 
jury  in  many   orchards,    1912   less.      Missouri:    1905  -  75-100%  of  crop   injured  in 
localities,    about  same  until   1910  when  Rolfs    reported  50%  to    8o%of  crop  injured 
in  several  southern  counties*      The  disease  is  abundant  in  Vi  rg  inia ,    West  Virg  inia, 
Kentucky,    and   North   Carolina.      It  is    also  common  and  abundant    in  the    other 
southern  states    east   cf    the    Mississippi,   but    reports   of    its   relative   prevalence 
are    incomplete. 
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In  1919   the   above   states   reported  sooty  blotch   as   follows:      Pennsylvania; 
More  than  in   I3IO,    severe   on  York    Imperial,    10-15%  injury,    2-3%  depreciation. 
We.° '-   Virginia:    Abundant   20%  injury,    slight  loss,    Bordeaux  spray  most  effective. 
Ohio;    More  "than  usual,    favored  by   late    rains,    midsummer   copper  sprays   excellent. 
Kentucky:      100%  injury  where   orchards  were  not    sprayed.      Indiana;      No  loss. 
Illinois:    Rare.      Missouri:    Common,    much    injury. 

Control  in  1919 


Y/est  Virginia 
Ohio: 


Bordeaux  sprays  most   effective. 
Midsummer    copper    sprays  excellent. 


Blister   canker  caused   by   Nummularia   discrete   Tul. 


nues    to  be   our   most   important   disease." 
•'Reports    at  hand  show  that  this  disease   was   less 


This   disease    in  1919  caused,    as   usual,    much  damage   in   certain   central 
states.      Nebraska    (Wilc'ox)    stated:    "Conti 
Kansas    ( Mel  ch  er  s  )    rep  or  ted : 
common  the  past  season   than  has   been    observed    for   the    last    five   years,      Apparent 
ly;      the  abundant   rain   in  the   spring   of   1919   gave   the  trees   a   more  vigorous 
growth.      It  apparently  made  them  less    subject   to   attack.      Fewer   orchards   were 
suffering  from   blister  canker  than   usual." 


Fig.    28.      States    in  which  blister   canker   has   b^en  reported   to   occur, 
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Miss  ouri   (Maneval  )    reported  the   disease  as  general   and   severe,    killing 
a  good  many   trees  each  year*      Arkansas    (Elliott)   estimated  the   injury  to   the 
crop   at  5%>    sr    ^250,000.      In  Qkla noma   it   was  reported  as  only  present   and   not 
serious* 

Blister    canker   also  caused   damage   in  the   Ohio  Valley*      Indiana    reported 
it  very  destructive   locally  in   1919-      While  prevalent    in   Illinois,   injury  was 
estimated  at  less    than    ,1%.      Injury  was   apparently  slight    in  Ohio,    Pennsylvania  , 
New   Yo  rk  ,    and  thu   coastal   states   from  Virginia   northward.      Bis  by  stated  that  the 
first  authentic  .report    of   the   occurrence    of   blister    canker   in  Minnesota  came 
from  Winona  County,    April  13,    19 19,    when   two  trees  were  found  affected.      One 
other   case  was   located  later    in   the   season,    May   1>    1919,   when  a   large  canker 
was    found   on  a   healthy  tree    in  a   10-acre  orchard  near   St.    Paul. 

On  the  preceding  map  (Figure  28),  the  states  from  which  collaborators 
have   reported   the   occurrence    of    blister   canker    are  marked  with  a   •»*". 

Varietal  susceptibility  was  reported  as    follows   in   1919 : 

Most  susceptible  Commonly  affected 

Ben  Davis  -  Arkansas  Grimes  -   Illinois 

"  "  -   Illinois  Willow  -   Illinois 

"  "  -   Indiana 

11  "  -   Pennsylvania 

Prof.  Selby  (Ohio)  recommends  control  by  removing  and  burning  cankers 
before  March  15,  In  Phytopathology  10  :  58  ,  1920,  W.  0.  Gloyer  published  a 
summary  of  the   occurrence  and   control  of  blister  canker   in   New   York. 

Anthracnose  caused  by  Noofabraea  ma  1  i. co r ti c i s    (Cord.  )    Jackson. 

A  general- summary  of  the  history  and  extent  of.  this  disease  has  already 
been  given   (Plant  Disease   Bulletin,    Suppl.    1:9,    1919)* 

In  1919    reports   on  the    northwestern   anthracnose  were    received   only   from 
Washington,   although    it  is  known  to  be  present   in   Idaho,    and  severe    in  western 
Oregon.      Greatest  damage    from  the  disease    is  reported   to  occur   west   of   the 
Cascade  Mountains   in  Washington  and  Oregon. 

Heald  and  Dana  (Washington)  stated:  "Neofabraea  malicorticis  is  report- 
ed from  widely  separated  points  west  of  the  Cascades."  Arthur  Frank  furnished 
the  following,    dated  July  8: 


"Report   of   survey   of  orchards   April   10,    l8,    May   1   and  10,    1919' 
This  was   work  done   in  the  vicinity  of  Puyallup  and  up  and  down  the 
valley  and  in  nearby  districts.      The  anthracnose    (Nej)fabraea_  mali- 
corticis   (Cord.  )   Jack.  )    is    generally  prevalent    and    quite   severe. 
More   of  the   trouble   is   present  this    season  than    in   the    last   three 
seasons.      The   trouble    is   spreading   into  many  young   orchards   rapid- 
ly and   is  doing  much  damage.      Most  damage    is   done  by   th e  fungus 
girdling   small   limbs.      In  some  cases   the  trunks    of    small   trees 
are  girdled.      Many  new  cankers  are   present  on  one  year  old    wood. 
Cankers  were   found  giving  off  spores   June   11,    1919,    and   cankers 
are   found   giving   off   spores  at  present  time,    July  7,    1919* 
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" Bellingham,    June    28,    1919'.      Visited   orchards  at  Bellingham, 
Ferndale,    Lynden  ard   at  points   in  the    county  between,      Anthracnose 
is   very   severe   in  this    rou  nty  •      Many  of    the  older  orchards  have 
had  the    trouble  for    as   long   as   l6   years    x    more.      One   orchard.vwas 
seen  which  was  reputed   to  have  had    ihe'w-xst  case   in   the  North- 
west'.     The    owner  had  sprayed   last    season  and  this   spring   there 
were   no  new  cankers    to   be   found.      The    trouble-   is  more    prevalent 
here    than  last  season. 

"Vancouver,    June    29,    1919-      Some    an  thracnose.  present  about 
Vancouver,    and   nearby   points   but   not  so' abundant  as   at   other 
points." 

Inspectors  of  the  Bureau  of  Markets' found  5%  anthracnose  in  one  car  of 
apples  from  Oregon,  and  apples  in  two  cars  from  Washington  were  found  to  non- 
tain  20-22%  anthracnose   associated  with  other    decays. 

Or.avn   gall  caused  by  Bacterium  tumefaciens   Sm.    &   Towns. 

Crown  gall  occurs  in  probably  all  apple  growing  regions  of  the  United 
States.  The  fact  that  the  bacterium  has  been  prevalent  in  nurseries  for  many 
years,  that  it  infects  a  wide  range  of  hosts,  am  that  it  will  survive  under 
all  ordinary  conditions   endured  by   the  host,    accounts    for    its   very  wide  spread. 

It    is    probably  more    difficult  to    estimate  losses    from  crown   gall   than 
from  any   other   apple   disease,      It  would  be  possible    to  place  a   fairly  accurate 
valuation  upon  annual   losses    in   nurseries  where    cost    of   production    is  readily 
calculated  and  losses    are    dtfinituly  computed    in  a    single   season,    but  in   com- 
mercial  or  home  orchards    the    situation    is  exceedingly  complex,      Irregularity 
of  occurrence  would  make   it    necessary  to   canvass    each   orchard   in  a   given   area. 
Many   orchards,  are   injured  by    this  disease  without    the  knowledge    of  the    owner, 
the   enemy   remaining  hidden   beneath    the    soil,    and   in   other    orchards   crown   gall 
may  be  present  but  producing   no  apparent   ill  effects    on  the   trees. 

Trees    infected  when  olanted    often   die    before   they   reach   the  bearing  age 
from  crown   gall,    or   from  secondary   infections    gaming    entrance   from  the    gal], 
lesions.      Prps.t   injuries  are    known  to    pick  crown   gall    trees   frequently.      Crown 
gall    trees    are   generally   stunted   and    less,   vigorous    th  an.  uninfected  trees,    they 
will  probably  bear  profitably  at  a    la  ter    age  and  then  may  be    exoected   to  die 
several   years    before   their   normal  producing  period    is   completed,      Losses    to 
the    grower   include  the    factors   involved   in  the    cost-production  of  a  bearing 
orchard  and   in   decreased   producing  power. 

It   is,    therefore,    not  surprising  that  only  a   few   of  the    states  where 
crewn   gall    is  known  to    occur  report  their  losses- for    I919.      Most  definite 
statements  came   thi  s. year  from  the  following  state.s:      Arkansas.; ■•  reported  10% 
crop  injured;      Georgia',    common,    trace   to   50%  injury,    10%  loss*'  Alabama,    gen- 
eral;     Qkla homa    reported   from  three   localities,      Learn   inspected   one  orchard 
of   20  acrus  where  the    root   system  of  every  tree    examined   was   a   mass   of   knots 
and    fine  roots.      He    suspects   anothe  r- orchard  of  40  acres    to    be   in   the  same 
condition;      Mi_ssou_r_i  reported   the    dis  ease  from  one  area;.    Ohio  reported  chief- 
ly nursery   stock   affected;      New   York,    severe   in    one    county;      New  Mexico   report- 
ed both  aerial  and    crown   forms,    slight  losses;      Idaho   stated   that  the  disease 
was   not  common.      It  was  reported  from  two.  areas   in  •  Wa,&hing.tcrnw 


w 


Brown  rot  caused  by   ScIcrgjtJJiJ.a.  sp. 

For   a   summary  of  the   occurrence  and   importance   of  this  disease   in    the 
United  States,    see  Plant  Disease   Bulletin,    Supplement  1:    13,    1918.      In  1919 
it  was   reported  as   causing  0.5%  to    1%  injury  to  the    crop  in  Delaware. 
Pennsylvania    (Orton)    reported   it    as   causing  5-10%  loss   on  Cox  Orange  at  State 
College,    and  also  on  Baldwins.      It  was  more   prevalent   than  usual   in   the  state, 
buc   caused  very  slight   loss.      Earliest    report  August  20th.      In   Indiana    it  was 
first   reported  June  4,    but  it  was   only   slightly  prevalent.      South  Carolina 
repcrted   brown   ret  on  storage   apples   only.      Ala bama   reported  it  unusually 
general   and    severe.      In  Arka  as  as    is -caused  a   trace   of    injury,    appearing  first 
on  Red  Astrachan  in  June.      Washington      (Heald)   stated:      "Twig  and  blossom 
blight  due  to   Sclerotinia  sp.    reported   from  a  number    of  localities  by  Prank 
from  Island  and  V/hatcom  Counties." 

Table  32.      Losses  as   shown   by   inspection   of    cars   at  destination  by 
inspectors   of  the    Bureau   of  Markets. 


:No.of 

[Average 

:        Range  of 

Origin  of 

cars 

•percent- 

'percentage   of 

shipment 

w  ith 
bro  wn 
rot 

age   of 
.brown 
rot 

:      brown  rot 

:    Remarks  as    to    seriousness   of  deca 

y 

Arkansas 

5 

6 

3-12 

:    Estimate   includes   some  blue  mold. 

California 

3 

3 

2-3 

Slight  decay. 

Delaware             j 

4 

■      13 

2-23 

■    Two    cars   slight  decay,    two   cars 
all  stages    of   decay. 

Idah  0 

1 

9 

8-10 

Includes   some  blue  mold. 

Maine 

1 

•     3 

:          2-4 

Slight  decay. 

Maryland            j 

1 

■      27 

25-30 

Michigan 

1 

13 

:           10rl5 

New  Mexico 

.    1 

4 

3-5 

Slight  decay. 

New  York 

2 

4 

2-6 

Slight   decay. 

Pennsylvania 

1 

5 

,5 

Slight  decay . 

Texas 

2 

4      ' 

3-D 

Slight  decay. 

Virginia 

4    ■ 

7 

5-10 

Mostly  slight  decay. 

Washington 

0 

8 

5-10 

Mostly   slight  decay. 

West   Virginia 

5 

9 

5-15         1 

Decay  mostly   in   spots. 

Total    33 


Number  of  cars   inspected  -  2973' 


Blue  mold   rot    caused  by  Penicillium  expansum  (Lk.  )   Emend.    Thorn. 

Blue  mold   rot   caused  an   immense  amount   of  damage   in   1919   to  apples    in 
transit  and    storage.      The    losses   in  common  storage   and    in  local  markets  are 
not    easily   estimated.      Of  carlot   commercial  shipments,    the    following  data  were 
collected  by  the  inspectors  of  the   bureau  of   Markets.      2973  cars   of   apples 
were   inspected  at  destination   by  the  inspectors   in  1919*      Of  this   number,    7^°» 
having   points    of  origin  in  25  states  and  Canada    (9   cars), were   found  to  be 
infected  with  blue  mold  rot,    Penicillium  expansum,    the   rot   affecting   from   1   to 
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87%  of  the  apples   by  cars,    and   averaging   10.2%  of  the   total  fruit  in  the   706 
cars.      Computed  for    the  2973  cars,    2.4%  of  all   Ihe   apples   inspected  in   1919 
by  Bureau   of  Markets  inspectors  were  affected  with    blue  mold    rot. 


Bitter  pit   (non-parasitic) 


"The  term  bitter  pit  is  use 
Baldwin  spot,  the  disease  being 
streaks  in  the  region  of  the  vas 
mal  tissue.  The  weather  conditi 
were  not  favorable  to  bitter  pit 
have  been  reports  of  some  losses 
tions  such  as  New  York  state  whe 
therefore,  somewhat  forced  in  it 
of  Pruit  Dis  ease  Investigations, 
cu  It  u  re  ) . 


d  as  snyonomous   with    'Stippen'   and 
characterized  by  brown  spots   and 
cular,    particularly  the  subepider- 
ons   in  the  eastern  United   States 
the  past   season  (1919)  but   there 
on  Rhode   Island   Greening    in  sec- 
re  the    crop  was   light  and  the   fruit, 
s  growth."      (Charles   Brooks,    Office 
United  States   Department'  of   Agri- 


Arka nsas   (Elliott)    reported   for   1919;      "Probably  the    worst  outbreak  of 
this    disease  ever   known  here.      It  appeared  early  in  August  on  Grimes   and   Jona- 
than.     Some   Jonathan   crops    entirely  reduced   to  culls.      Other-  orchards   not   in- 
jured in    the    least".      Virginia    (Frorne):      "Quite   severe   on    King    David  from  Rock- 
ingham County."      Pennsylvania    (Orton);    "Baldwins  and    Spys    reported  as   being    gen- 
erally affected."      New  Jersey :      Very  common.      Connecticut:    Much   less    than  usual, 
one  report  only,      Ohio   (Selby):      "Relative  prevalence  normal,    small    injury, 
weather    conditions   favorable  to   disease,    and  early  maturing   of  the    fruit." 
Michigan    (Coons):      "Complaint   that  there    is  an  abundance   of  bitter  pit  in  Oak- 
land County  this    year."      Idaho   (Hungerford) :    "Reported  to  be  common  in   Twin  Falls 
County,    no  survey  made."      New  Mexico   (Leonian):      "Local,    Stayman   Winesap  most 
susceptible."      Wash  in  g  ton  (Heald  &  Dana);    "Reported   from  both  eastern  and  western 
Washington,   common   in   central   irrigated  regions  also."      (See  also   P.    S.    Darling- 
ton's  estimate   of  losses   from  powdery  mildew  and  bitter  pit  at  Wenatchee,   under 
"Powdery  Mildew",    page   ll8). 

Of  the    2,973  cars    of  apples   inspected   by   ihe    Bureau   of  Markets    inspectors 
in  1919>    42  were  found   to  be   affected  by  bitter   pit  as   follows:      5   cars   from 
eastern,    5  from  central,    and   31   from  western   states. 

Table  33*      Losses   from  bitter  pit   as   shown  by    inspection  of  cars  at 
destination  by  inspectors   of  the    Bureau   of  Markets. 


Origin  of  shipment 

:    No. 

of 

ca  rs  wit 

h   bitte  r  :    Average 

percentage   of  fruits 

oi  t 

affec 

ted 

Delaware 

1 

5 

■ 

Virg  inia 

4 

4 

West  Virginia 

1 

1 

10 

Illinois 

1 

15 

Arkansas 

4 

10 

Idaho 

1 

12 

V/ashirg  to  n 

10 

15 

Oregon 

1 

9 

California 

f 

JtSl 

11 

Total 

A2 

Number    jf    cars    inspected 

-  2,973- 
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Summary  of    Varieties   Reported  Affected  in  19 19. 

Arkansas:  Jonathan,    Grimes,   Ben  Davis,    Wine  sap,    Delicious. 

Virginia;  King    David. 

Pennsylvania:  Baldwin,    Northern  Spy. 

New  Mexico:  Stayman   Winesap  (most  susceptible). 

Rosette. 

Rogette   of  the  apple  is  generally  rare   throughout  the  eastern  half  of 
the  United  States.      In   fact  the  dense  tuft    of   leaves   (rosette)   terminating  a 
branch   or   shoot  otherwise  practically  bare,    which   characterizes    this  disorder, 
is   so    seldom  encountered  as  to  be   almost  a   curiosity. 

In  l^Ol  Paddock  described  rosette  and  called   attention  to  its   importance 
in  certain  apple  regions   of   Colorado.     From  1910  to  1914  it  began   to  be  noted 
widely  in   Idaho,    Oregon,   and  Washington. 

In   1919,    in   addition  to  its  usual   occurrence,    rosette   was   reported  for 
the  first  time   from  three   or   four  localities    in   Kansas   by  Melchers,    attended 
by  no   serious    injury.      In   Idaho  for  this  year    it  was   reported:      "One   of  our 
most  common  apple  diseases." 

Pew  estimates    of    losses   from  this   disease  have  been  received.      Idaho 
placed  injury   in  1919  at  5%,    and  the   estimated  loss   in  the   state  at   3%  of  the 
total   crop.      Slight  varietal  resistance    is   claimed. 

In  a  1904  Colorado  report,  Paddock  stated  concerning  rosette:  "^his 
is  a  disease  which  results  from  an  uncongenial  soil  condition,  a  poor  water 
supply  and  winter    injury." 

Hunger  ford   (Idaho,    V}V$)   remarked:      "Clearly  associated  with  soil   con- 
ditions.     Hard  pan,    slick   spots,    shallow   soil,   high  water  table,    all  have  been 
associated  with   the   trouble    (rosette)." 

The  following  s  tatement  concerning  rosette  in  the  interior  irrigated 
districts  of  the  Pacific  Northwest  is  furnished  by  D-  F.  Fisher  and  Charles 
Brooks,  Office  of  Fruit  Disease  Investigations,  United  States  Department  of 
Agriculture  1 

"Rosette   is  associated  with  an  unbalanced  condition  of  moisture 
and  mtrition.      It   is    most  frequently  found   on   very   compact  soils, 
on   fallow  soils   underlaid  by    'hardpan',    or  on  soils   whs  re  the 
humus    content  has   been   exhausted  by  continuous   clean  cultivation 
with    consequent   tendency  towards    'baking'    or    'puddling'    of  the 
soil  following    irrigation  and   tine  formation   of  a    'cultivation   sole' 
a  few  incb»es  below   the   surface  whi  ch   effectively  prevents   adequate 
irrigation  of  the  tree. 

"'Inadequate   irrigation    of  the    tree   in  itself  apparently   is 
not  the  direct   cause   of    rosette,   for  this  trouble    in  no  wise   re- 
sembles  typical  drought   effects.      But  an  inadequate  moisture  sup- 
ply necessarily  unbalances    the  food    sapply,   either    permitting    3X- 
cessive   concentration    of    certain  injurious   salts   or  depriving   the 
tree   of    certain   necessary  elements. 

"But  whatever  the  factors  involved,  it  has  been  demonstrated 
that  with  the  more  general  adpotion  of  alfalfa  as  a  permanent  or- 
chard  cover   crop   in  the    irrigated  districts    of  the  Northwest,   the 
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spread   of   rosette  has  been   arrested.      Improvement  in   rosette   condi- 
tions   is   not   particularly  noticeable    until  about   the  3rd  year  after 
alfalfa   is   established,    but  after    this   time    it  is   rapid  and   by   the 
5th   year  the    tro.uble  usually  disappears    entirely*      Blasting  the    soil 
gives   only   temporary  relief,    since    it  does   not   remove   the   causes   con- 
tributing  to  the  original   soil    rendition.      Applications   of  fertilizers 
are  not    effective  unless    the.  physical   condition  of  the  soil  is    cor- 
rected.     Shallow  rooted   cover   crops,    such  as    red   clover  and  vetch 
are   likewise  not   effective.      Pruning  out  resetted   branches    results 
in  accentuating  the  trouble  and   it    is  best  to   leave   affected   trees 
unpruned. " 

Jonathan  spot    (probably  non-parasitic) . 

The   following    states   reported  Jonathan  spot,  in   l^l^r      Delaware,    in 
storage   only;      Ohio,    relative  prevalence   less;      Michigan,    "Occurring    in  abundance 
on  Jonathan  on  trees   near   Pa'rmington,   Mich."    (Goons,    Nov.    1,    1919);    Idaho,   always 
common  on   Jonathan  apples  picked"  late  and    stored;      Washington,    common   in   central 
and  eastern  districts. 


Water-core    (non-parasitic). 

Water-cor  e  is   known   to   occur  widely  over    the  apple-producing  regions 
of  the  country.      While    reports   are   not  sufficiently  complete  for  a    general 
survey   of   its  behavior,    some  states  have   given   a    fair    idea   of  local   occur- 
rence. 

Selby  reported   from  Ohio;      1915  -" Water-core  has   developed   to   an  un- 
usual   extent,'  serious    in   Delicious    and  .King    David  at  Wooster .      Results    of  all 
investigations   show  that  early  picking   can  be  relied,  upon   to   reduce   or   prevent 
water-core.      I916   -   "Prompt  picking  and    low    nitrogen11.    1917  -   "Follows   too 
late  picking    of    varieties.''      1919   -  More   prevalent    than  usual    in  that  fruit 
matured  early.      Fruit  should   be   oicked  promptly. 

Pennsylvania    reported:      I915  -   Slight    loss,- 2%  injury.      I917  -  3%  in- 
jury in    three  counties.      1918  -  York  Imperial  affected   in  certain   orchards, 
watery  part   confined  chiefly  to    flesh,    "glassine  ss" .      1919   -   Some   at  State 
College   on  Wolf  River. 

New  Jersey;    1918  -   Occasional.     '1919   -   Occasional. 

New  York:    1918  -  Common  on  Transparent,    Bough    (Sweet  Bough),    Pound 
Sweet. 

California:    1917  -  Fairly   serious. 

Charles   Brooks   and  D.    F.    Fisher,    (Office    of   Fruit   Disease    Investigations, 
United  States   Department    of   Agriculture")    furnish    tie    following- data   for    the 
Pacific  Northwest: 

"Most   susceptible   varieties:      Tompkins    King,   Winesap,    Delicious, 
Newtown,    and   certain   summer    apples   -  Red  Astrachan  and  Waxen    in  par- 
ticular.     Not  as   serious   in    the   Pacific   Northwest   in   1919   as   in   1918. 
Influence   of   irrigation   and   fertilization  not  established." 
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Drouth  spot   (hon-parasitic) . 


"The    term  drouth   spot   is  used   to    refer  to  nasses   of  dry  corky  tissue   in 
the    flesh   of  the    apple.      The  spots  are   usually  much  larger    and    more   deeply   seat- 
ed than  bitter  pit  spots.      The  disease  was   far  less  prevalent  than   in  1918   but 
caused  some   losses   on  York   Imperial   in   Virginia,    West  Virginia,    Maryland,    and 
Pennsylvania."      Charles   Brooks    ('United  States   Department  of   Agriculture).    Idaho 

ing nr ford)    reported  drought  spot  and   cork   in   1919   as   follows:      "This   trouble 
has   been  reported   from  various  sections   of    the   state   where  apples  have  been 
grown  without  irrigation   and   with   insufficient  moisture." 


Storage  scald  (non-parasitic) 

"Several   varieties   of  apples  were  held  rather  beyond  their 
usual  storage    season   (1919-1920)  'out  the   cold  weather  that  prevail- 
ed irade    it   possible   to  market    them  in   most  cases  without  heavy 
losses  from  scald.      Grimes   showed,  scald  on   the   markets  by   the  mid- 
dle of  December,   and  York  Imperial  and   Black   Twig  by   the  middle  of 
January.      Apoles   in   baskets,   boxes,    or   ventilated  barrels   scalded 
less    than  those   in    the   usual  tight  barrels.      Apples   in  unoiled 
wrappers   scalded  as  badly  as  unwrapped  apples   tut  those   in   oiled 
wrappers   remained  free   from  scald."      Charles   Brooks,    United  States 
Depa  rtment  of  Agricu  lture. 

In   th  e  following   table    it  will   be    seen  that  of    the  2,973  cars    of  apples 
inspected  by   the  Bureau    of  Markets   inspectors    in  1919,    48  cars  were   affected 
with   scald,    11  from  eastern  and   37  fromwestern  states. 

Table  34*      Losses   from  scald  caused   by  physiological   conditions  as    shown 
by  inspection  of    cars  at   destination  by   inspectors   of  the   Bureau    of   Markets. 


Origi  n  of 
shipment 


"Mo;-;     YO""k 

Delaware 
Pennsylvania 
Virginia 
West  Virginia 

Michigan 
Washington 


Oregon 
California 


No, of* 

Average    ■ 

Flange   of 

cars    ■ 

percent- 

percentage  of 

Remarks   as   to   seriousness   of 

with 

age    of      ■ 

scald 

scald 

scald' 

scald 

1      , 

9      : 

7-12 

1 

0    , 

6 

Slight   scald. 

1 

8 

5-10 

Deep  scald. 

b 

20          ! 

5r45               1 

Some   bad  scald. 

1 

40          ■ 

40 

Affecting  one- third  to  two- third; 
of   surface   of  affected  apples. 

1 

100 

100 

All  degrees   of  severity. 

35 

.    15 

2  cars   50-100 

Slight  scald  on  large  percentage 
of  fruit.     . 

•    33  cars   2-27 

All  degrees    of  severity. 

1 

7 

7 

1 

20 

:                 20 

■    Slight   scald. 

Total. 


48 


Total  number  of  cars   inspected  -   2973' 
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Sun  scald    (non-parasitic) 


New  Jersey    (Cook):    Sunburn  very   severe   and  the    cause    of   heavy  losses   due 
to     exceptionally  hot  weather  on  July  4  an<^  5'      Ohio   (Selby) :    Relative  prevalence 
about  same,    resulting   from  excessive  exposure   of  upright   stems,    reported  May  <j. 
Virginia;      Some    injury  in  early  August  during   exceedingly  hot  weather. 

Winter  injury  caused   by  low  winter    temperatures. 

Connecticut:      Effects   of    severe  winter  of    1917-18  still    evident  in   in- 
jured and  dyirg    trees.      Pennsylvania;      Crotch   injury  on  York   Imperial   in  Frank- 
lin County  and  brown  pith   in   twigs   of  Northern  Spy  in  Wayne  County.      Both  may 
have   been  caused  by  winter   of    1917-18.      p_hio_^     Relative  prevalence   less,    cases 
reported  largely  carried   over    from   I9l8.      Idaho:      Rather    serious  winter    injury 
in   Kootenai  County.      Washington:      Reported   from   several   localities    in  western, 
central,    and   eastern  districts. 

Spring   frost  injury. 

Frost  injury  in  1919   was  reported  by   several    states.      Connecticut:    Late 
frcsts   in  May  hurt  blossoms    considerably  in   certain  localities,    so  that  crop 
was   light   in  places,    some  injury  to    leaves.      Pennsylvania;    Foliage  severely 
injured  at  Phoenixville,    Pa.,    20%  of  foliage    showed  marked  blisters    (May  5). 
West  Virginia;    Foliage   of  many  varieties   injured  by  late   frosts.      The    r-old 
weather  which  prevailed  at  blossoming  time   resulted   in  much    injury   to    them,    ap- 
parently not  due   to  frost,    bat   to    cold  windy  weather.      Fruit   set  was   comparative- 
ly light    as   a  result.      Ohio:      Frost  banding    reported  from  Lawrence  County,    June 
25,    as  bad  on  Gano  variety.      India  na :    Frcst  on  April  25,    26,    27  was   very  preva- 
lent and   state-wi  de.      Injury  was   very  severe.      In  the  southern  part  of  the    state 
peculiar  scarred  areas  about  the    calyx  end,    and    the   familiar  frost  band  was   com- 
mon while  in   the  northern  part  of    the   state   in  many  cases    the  frost   resulted   in 
the  total  destruction  of  the  blossom.      Illinois-.  (Anderson)   "There  has  been  an 
unusual  amount    of    leaf  yellowing   and  dropping   this   season.      There    was  a   frost 
with  temperatures    of   24..300   throughout  the  state  April  26-27.      The   apples  were 
in  full   bloom  in  central   Illinois   at  this   time.      This  was   followed  by  good  grow- 
ing weather  until  the  week  of  May    19-24,    when   there  were   several  days   of  cold, 
rainy  weather.      This   was    followed  by  very  warm,   dry  weather.      The    older   leaves 
suffered  most.      The    condition  was   noticed   on    other  fruits   also."      Montana: 
Slight   russeting   in  certain  localities.      Idah 0 ;      Frost  banding    reported  from 
the  panhandle.      Washington:      Severe   spring   frosts,  caus  ed  more    than  usual    injury, 
much   young   fruit  killed  by  the   late  frosts,    especially  in  eastern  Washington, 
frost  blistering  and  curling  of  leaves  very  common   throughout   the  state. 

Fall   frost  and   freezing  injury. 

"Heavy  losses   from  freezing  were   sustained   on  northwestern 
apples    in  transit.      The   losses  were  brought  about  by   inability   to 
get   suitable    cars,    abnormally   cold  weather,    and  unusual  delay  in 
shipments."    (Charles   Brooks,   United  States   Department    of  Agriculture). 
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Oregon  reported  "Hood  River   Valley   atvole    crop  damaged  /[%  to   *j%  by   severe 
frost.      Some    damage   to  fruit  on  trees   and    in  boxes   still    in   orchard."      (Bureau 
of  Crop  Estimates,    Weekly  Crop  Motes,    Oct.    26   to  Nov.    1,    1919.) 

Hail   injury   (non-parasitic) 
Michigan    (Coons):      Hail   injury    common   in  Oakland  County. 

Spray   injury. 

Sulphur   sun  scald  of    apples    in  the    interior   regions   of    the  Pacific  North- 
west,   east   of  the    Cascade   Mountains,    is    reported  as    follows   by  D.    P.    Fisher    and 
Charles   Brooks   (United .  States   Department    of   Agriculture): 

"Occurs  following  application    of    sulphur   in  any   form   during 
the  period  of    intense  sunli6ht  when  shade   temperature  exceeds 
90°   F.      Only  apples     exposed  to    the    direct  rays   of  the    sun  during 
the  hottest  parts  of   the    day   are  usually  affected.      Foliage   in- 
jury accompanying  the    fruit  burning    is   ordinarily   inconsequential. 
Has    been  known    to    occur  fully  3  weeks   after   sulphur  was  applied,    - 
when   burning    temperature  was  thus  delayed.      Mildew  control  after 
the    early    spring    season   is  greatly  complicated    by   the   practical 
certainty  of    sulphur  sunscald    resulting  from  application  of   the 
most  effective   spray  materials." 

Idah  o   (Hungerford)    reported  slight    loss   by  burning    from  lime    sulphur 
from  northern  and  southern  counties. 

New  Jersey    (Cook)    stated:      "Spray  injury  very  common  where  concentrated 
lime-sulphur   1   to    i\Q  was   used  as   a    summer   spray". 

John  W.    Roberts    (United  States   Department   of     Agriculture)    stated   con- 
cerning   spray  injury    in   Virgi  nia,   ,;;est  Virginia,   Maryland,    ard    Delaware    in   1919: 
"Spray    injury  from  lime-sulphur   and    from  Bordeaux  mixture  was   more   than  usually 
severe" . 

Connecticut  reported,    "Bordeaux,    lime-sulphur,    copper    lime    ailphur,    cal- 
cium arsenate   (liquid)    all   caused  trouble,    although   calcium  arsenate    in  the   dry 
form  apparently   caused   less    injury  than  when  wet.      Bordeaux   injury   consisted 
mainly   in    russeting  of   the  fruit." 

Ohio  (Selby)    reported,    "No  cases    cf   arsenical  injury  clearly  evident. 
Clear  evidence    of    danger    from  high  pressure  with    spray  gun".      The    cause    is  given 
as   "mechanical  -   large  disc  and   particles   in  sprays".      Instances   of  LQffo  injury 
to  the    crop  were    cited,   resulting   from   leaf  drop.      In   a  letter   from  D.    C    Babcock, 
June   19,    I919,    (Ohio)    it  was  stated:      "I  have  noticed   sone  damage    from  the   use 
of   the    spray  gun  on  acple  foliage   and    the    leaves  on    some  of  the  trees   were   turn- 
ed to  an  extent  of  probably  7%.      The    conclusion  was    that  the   operator   had 
manipulated   the    gun   too  close  to  the    foliage." 

Pennsylvania    (Or ton)    reported:    "Sodium  arsenate  defoliated    trees    sprayed 
by  tine   State   Department  at  Harris  burg   (V/yorning    County)". 

Virginia   (Fromme)    reported:      "A  good  deal  of  complaint  of  spray  turn, 
especially  on  foliage   from  early  summer  applications." 


135 


SUMMARY  -  Sprays   and   diets   reported  as  causing   injuries   in  19 lc 


Materia?. 
Bordeaux  Mixture 


Sulphu r 
Line -Sulphur 


Calcium  Arsenate 

Sodium  Arsenate 
Spray  injury  f  re  m  using 
spray   gun  with    too  high 
pressur e 


Locality 
MdV,    Va.f    W.VaV,    Del. 
Conn. 

Pacific  Northwest 

:Md.,    Va.  ,    U'.Va.  ,    Del. 
N.    J. 


Idaho 
C  onn  • 

Pa. 


Inju£y_ 

Injury  more    severe  than  usual. 

Injury  -  mainly  russeting  of 
fruit. 

Sulphur   in  any  form  liable   to 
cause,  trouble . 

Injury  more   severe    than   usual. 

Injury  very   common,    where   con- 
centrated  lime-sulphur   di- 
luted  1-4-0  was  used  as 
summer    spray. 

Slight. 

Less    injury  when  dry  form  was 
used. 

Caused  defoliation. 


Ohio 


Miscellaneous   fruit   rots    ard    spots 


Pru.it  rot    caused  by  Alter naria    sp. 

Colo /ado  :      Tfines'ap  especially    aisoeptdble.      Reported  on  several-cars   shipped   out 

of    state - 
New  Jersey:      Blossom  end    ro  t  (Alter naria   sp.  )    common  but  not    serious- 

Washington-,      Alternaria   sp .    caused   rot  of   fruit  at  Pullman,    Pebr .    10,    1919;    but 

less   serious   than  the  Penicillium   rot. 

NOTE:        Mel.    T-    Cock  (New   Jersey)    reported  Alternaria   sp.    causing   Jonathan 
spot,    and  the  disease  very   abundant. 

Pink    rot  caused,  by  Cephalothecium   rcseum  (Pries)   Cda. 

New  Jersey.      Common,    but  of  little  importance. 

Ohio:      Occurred  in  October.  Associated  w  it  h  black   rot,    aided  by  much   late   season 

rain. 

Washington:      Pound   Jan.    13,  1919   in  Mason  County. 


Rot    caused  by  Phytophthora   cactorum  (Lib.   and  Cbhn)   SchrCt. 

Connecticut  :    (Clinton)    Apparently   common;'  first  report  last  year;    small   amount 
of   injury  on   falling   rotting  epples  under  tree. 

Late    red   spotting,    cause  doubtful   (Barss). 

Oregon:      Apples  having   yellow  skins,   especially  Yellow  Newtown,   are   lately  being 
reported  as  affected  by  snail   red   spots,    each  centering   in  a   lenticel  and 
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resembling  very  closely  the    appearance  of  San  Jose   scale  spots.   The 
late  picked  fruit   (and  picking   continued  unusually  late  this   year) 
in  a   good  many  orchards    showed  this    effect.      Rainy  weather   had   oc- 
curred and  rather    low    temperatures  before   such   fruit  was   off.    Copper 
sprays   seemed  to   induce   earlier  and   more  abundant  appearance   of  this 
co  rd  i  ti  on . 


Storage    rots   caused  by   various  fungi. 

"The  unusual  amount   of  small   scab    spots   on  the    stored   apples   has   re- 
sulted in   larger    losses    thanuaial  from  storage    rots."   Charles   Brooks,    United 
States   Department    of  Agriculture. 

Miscellaneous   leaf  spots. 

Cercospora  mali  -   Texas    (Taubenhaus)    reported  from  Bexar  and  Guadalupe 
Counties,   unimportant. 

A  silver    leaf  disease   reported  by  Heald  and    Dana  from  Okanogan  distirct, 
Washington,    Mar.    26,    V}V) , 

Miscellaneous  bark  cankers. 

Brow  n  bark  spot  (non-parasitic)    reported  by  Heald   and  Dana   from  Stevens 
County,   Washington. 

Canker   caused   by  Septobasidium  ps  di  cilia  turn  (Schw.  )   Pat. 
(Thelephora   pedi  cilia  ta   Schw.  ) 

This  disease  was    reported  by  a   county  agent  at  Covington  County,    Miss., 
as  abundant  on  limbs    in  an  entire   orchard. 

A  scurfy  bark  canker     was    reported   by  Leonian   (N.    Mex.  )    on   some   7OO 
Delioious   trees.      The    trees   of  this  variety  were  badly   affected  with    the   disease, 
while    other    trees   in  the    same   orchard  were  not    at  all   affected. 

Cytospora   canker    thought   to   be   caused  by  Cytospcra    sp.    and  another   un- 
determined fungus  was  reported   f ro m  New  Mexico  by  L.    H.    Leonian  as    follows: 

"Widespread  and   very  active   in  the   final   destruction   of    trees. 
Some   orchards    show    as  high   as    fifty  percent  infection   but  these 
organisms  are  only  weak  parasites    and    follow    woody  apple  aphis, 
giant  fruit   tree   borer,    and   presence   of    large   amount   of    nitrates 
in  the    soil  as  has  been  demonstrated  by  digging   out  a    large  num- 
ber   of   cankered  trees,    the    roots    of  which  were    in  all   cases   in- 
fested with    either  aphis    or  borer,    or  both.      Analysis   of   soil 
shaved  nitrates   in  such  large   amounts  as  to   be   injurious   to 
plants.      Inoculation   experiments  with  Cytospora   showed  that   it 
was  a  weak  parasite  and  unable  to   attack  healthy   trees." 
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Myxosporium  corticolum   ( Edger  to  n )  was'  reported  by  Clinton   as   occasion- 
ally occurring  in  Coiineeti'cut^   probably  'following  wlTiteV  injury*. 

A  bark   cer.kor   showing   fni- i'tl  flg    bodies    df   Rha'M'cs pora   rhoina    (peck')   was 
reported  by  Bisby   (Minnesota)   as  follows: 

"Bark  canktur,    one    report   from  Hennepin  County.      The    canker 
was   6-10  inches   broad,    bark  gray  -   similar  to  gray  bark   of  rasp- 
berry.     The  pycindia  are   sab-epidermal*      First  report  for  Minnesota, 
June   13.    191§ ,«; 

A  bark  canker  showing  Rach;  lum  a  te rr imv m  (Pries)  was  reported  by  Bisby 
from  Ramsey  County,  Minnesota.  The  organism  seemed  to  b'e  causing  a  distinct 
canker.      This  is  the  first  report  for    the  state. 

Schizophyllum  commune   (Pries)    was   reported  as  'common  in  Chib,   Missouri, 
and  Minneso  ta . 

"Measles"   -   Leonian   (New  Mexico)    reported   concerning  this  disease   in 

"Very  common   and   destructive.     Affected  trees   remain  stunted  for 
years   and  eventually  die.      The  bark  shows   purplish  small  pustules 
in  large  parches.      Spots   in  whx  ch  affected  trees   grow   enlarge  from 
ye"?    co  year  forming  circular  areas   where    only  a 'few  plants   can 
grow  and    the  trees  beeoms    invariably  measled.      Soil    from  these   spots 
has   been  analysed  shoving    the  presence   of  nitrates   and   carbonates 
in  such  large  amounts  as    to    be  positively   injurious  to  the  growing 
things." 
Virginia   reported  "Measles"    from  Patrick  County,    March    10,    1919  >    an^ 

stated   it  was  apparently  the    same  disease  as    that  described  by  Hewitt, Bulletin 

112   of   the   Arkansas  Experiment  Station. 


11  .'-.  1 


Armi]"i  aria  jroo  t-^ro  t  was    reported   common  and   causing   a   trace   of    loss 
in  Arkansas.      New   York   reported   root-ret,    probably  Armi. 1.1  aria   sp.    causing 
local   damage   in  Wayne    and' Monroe  Counties. 

Clitocybe   root- rot     was   reported  along   with  Armillaria   (above)    from 
Arkansas,   as  causing    a   trace   of   loss. 

2£2EiiiI£  omnivorum  Shear  was  reported  prevalent    in  Texas,    causing   5% 
loss. 

Xylaria   root-rot     was  reported  as  follows; 

Arkansas ;    General,    trace   of  inj-.iy   in   Benton  and    Washington 

\j  ou  n  zie  s » 
Illinois:    Black  root-rot,    Xylaria   sp.,    scattered,    very   slight 
injury,    disease  found  only   in  three   or  four   orchards    in   the 
extreme   southern  parts    of   state. 
Indiana.      G»'5$  loss,    fairly  common  in   southern  Indiana. 
Pennsylvania;    Fownd,    with  fruiting  bodies,    August  20   in  Frank- 
lin County'!      "First  record  in  Pennsylvania  as    far  as  we 
know"      (Or ton).      Loss   slight,    two   trees   out  of  54   f°und  in 
ore    orchard. 
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Miscellaneous   root   rots,   unidentified,  were   reported  as   follows   in 
1919: 

Missouri:    Gano  variety  affected  with  undetermined    root-rot 

in  Marion  County  • 
Ohio:    Undetermined   root-rot  in  three    counties. 
West  Virgi  nia:    Slight  loss   from  root-rot   in  Braxton  and  Monroe 
Counties. 

"Collar   rot"   was    reported  as   follows: 

Ohio;      Freezing  and   subsequent  infection. 

Washington:    Very  prevalent  in  central  and  eastern  Washington. 


PEAR 

Blight  caused  by  Bacillus   amylovorus    (Burr.  )    Trevisan. 

This   disease  was   reported  in  1919.  from  practically  all   regions  where 
the  pear   is    grown.      Greatest  los  ses  occurred  in   southern   Indiana,    and   in  cer- 
tain states   in  the   southeastern   section  of  the   country,   namely,    Kentucky, 
Tennessee,    North  Carolina,    South  Carolina,    Georgia,    Alabama,    Mississippi,    and 
Louisiana.      The    total  production   of  pears    in   Lais  area    in  .1919  was  about 
1,321,000  bushels,    or  not    far  from  10%  of  the   total  United  States   crop. 
Losses   from  pear  blight  were   estimated  at  from  10   to   ^0%  by.  states.      Indiana 
reported  75/°  inJurv  to    the    crop. 

Heavy   losses  were  also  reported   from  Colorado   and  New  Mexico.      Leach 
(Colorado)    reported  the    disease  abundant,    severe,    and  causing    the  usual 
amount  of  damage.      Leonian   (New  Mexico)    stated:      "Sudden    outbreak  all   over 
the   state..     Average   loss  about   10  to  15%.      Most   serious   in  the    history   of 
the  pear   industry   in  New  Mexico.      Formerly   considered  unimportant." 

Moderate   losses,    not  generally  exceeding  \%,   were   reported  from  Ver- 
mont,  Massachusetts,    Connecticut,    Rhode    Island,    New  Jersey,    Pennsylvania, 
Delaware,    Virginia,   Arkansas  ,   and  Texas  . 

In  the   West,'    Washington   reported  the  occurrence   of  pear  blight  in  a 
few  localities.      No   reports,   however,    were    received  from   the  important  pear 
state   of  California,   where   in  1919   the   crop  was  estimated  at  4,036, 000  bushels, 
only  a   little    short   of  the  combined  production  of  fee". four  next  largest  pear 
producing  states  of   this  year,    Washington,    New  York,    Oregon,    and  New  Jersey. 
Oregon    reported  the   disease  severe    in  Josephine  County.      In  the    Rogce 
River   Valley,   where   the   pear  industry   was   threatened  with    extermination  by 
this  disease,    a   course   of   vigilant  eradication  has  proven  highly   successful. 
This  work  was  begun  by  M«    B.   Waite   in   I90G  and  carried  on   for  several  years 
by  P.   J,    O'Gara.      In  late   years  Mr.    C    C    Cate,    County  Pathologist  at  Medford, 
has   conducted   the  orchard  inspection  and  eradication.      The    wor  k  has  been  re- 
garded as  a    community  problem.      Hold-over    cases   in   top,    body,    collar,    and   root 
have  been   systematically  looked  for  and, the   infected  parts  destroyed. 

An  important    step   in  the    success  of  this    campaign  against  pear  blight 
in  Oregon  has  been  the  detection  and   eradication  of  collar  blight,   working 
along   lines   similar  to  those  developed  by  M.    B.    Waite,    in  the   California   or- 
chards  in   I905-O0  and   'O7,    (see   below).      Collar  cases,    though  perhaps   entirely 
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beneath  the  soil,    have  been  Ideated  and  eradicated.      It  has   been   observed   that 
this   form  of   the  disease,    even  though  not  visible  above  ground,    is  a   source   of 
blossom  infection  and  may   initiate  an  outbreak   of  blossom  blight-      Excavating 
about   the   collars   of  all  trees    in  an  orchard,    frequently  reveals    several   such 
hold-over   cases.      In  instances  where  blossom  blight  has  been  epiphytotic,   al- 
though   eradication  in  tops  and  bodies  had  been  practiced  by  experienced  men, 
the    source   of  first  blossom  infection  has   been  traced  to  these  buried  hold- 
overs,   and  their  eradication  has  had  an  important  influence   in   controlling 
the  disease.      The   experiment  of  pro  ducing,  blossom,  blight  with  the  pear  blight 
organism   isolated  from  collar  blight  cases  was    repeated  by   the  writer   (Hutchins 
from  the    collars  and    from  the   tops    of  pear  trees,    Idaho  variety,    at  Wena tehee, 
Washington,    in  November,    1919*      The  organisms  were  kept  in  pure  culture  and 
inoculated  into   Kieffer  pear  blossoms  at   the  Experimental  Farm  of  the  United 
States   Department  of  Agriculture,    Arlington,    Virginia,    in  April,    1920  -  pro- 
ducing typical  blossom  blight  in  both  cases. 

M»    B.    Waite,    (United  States  Department  of  Agriculture)    furnishes   the 
following  statement   concerning   the  occurrence    of  the   collar  blight  form  of 
pear   blight: 

"This  form  'of  pear  blight  has- proved  one    of  the  meanest  forms 
of   this  disease   in  eradication   and.  control,  work,   partly  because    it 
is  rather   difficult  to   find  on  account   of  the  thick  and   rough,    scaly 
bark  at  that  point,   and  partly  because  a.  small  area   of  the  blight 
does   the   maximum  amount  of  damage   to    the  tree.'     Its  attacks   are  ex- 
tremely erratic  and  appear  to  bear  no  very   direct   relation  to   the 
amount   of   the  various   forms   of  top-blight  on  the  trees.      It  was  found 
abundantly  by  me   at  Montrose,    Delta,    Peonia,   and  Grand   Junction, 
Colorado,    mostly  on  Bar'tlett  pears,    in   1903  and  I9O4.      In  the    Cali- 
fornia  campaign   on  the   eradication   of  pear  blight,    it  was  found   in  a 
great  many  orchards  of  that   state,    both  in  the    San  Joaquin  and  the 
Sacramento  Valleys  and  in  adjacent  smaller  valleys    in  19  05,    I9O0,   and 
1907.      Some   orchards  with  an  abundance  of  top-blight  had  little   trouble 
at    the  collars  of   the- trees,    while  other  orchards  having   only  a  moder- 
ate amount    of  top-blight  were  badly  attacked  by   ftis  aggravated  form. 
A  special  method  had  to  be  adopted  for  locating   it.      This  was  as   fol- 
lows:     A   three-fourths   inch  gouge   with   the  bevel   oh  the    outside  was 
carried  by  the  inspector,    and  a   little  concave   chip   one-half  inch    in 
diameter,   was  made   through   the  rough  bark,    exposing   the   greenish-white 
live  inner  bark.      A  sponge  with  a  sublimate   solution  was  carried  and  , 
each   cut  was  saturated  with  this  solution  and  the   gouge  wiped  before 
making    the  next.      The  Bartlett  pears  were  usually  gouged  on  each   side 
and  if  any  .considerable    quantity  of  collar   blight  was  found,   a    second 
set  of    gouge  marks   was  made  on  the    opposite,  sides  between   the   first 
cuts.      When  the  gouge-mark  showed  the    blight,    the   case  was   followed 
up  and  eradicated.      Many   beautiful  and.  apparently   sound  trees  with  no 
blight  in  the  tops    (there  being   blight  nearby   in   the  orchard)   were 
found  affected  at   the   collar.      Collar  blight  was   found   in   the   outbreak 
at  Mcdford,    Oregon,    in    the  autumn  of  390o>    «nd   in   subsequent  years. 
In   1907  and  for   some  six  years  thereafter,    P.    J.    O'Gara    conducted  a 
strenuous   fight  against  it  along  with  his   other    efforts   to  eradicate 
blight  in   that  region.      At 'Walla  Wal  la,.  Washing  ton,    in    the  extensive 
Blalock  Orchards,   a   number    of    striking  cases  were   found  with  still 
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more   abundant  body  blight  and  various   forms  of  top   blight.      In   1906, 
at  Fayette,    Idaho,    a  number    of  bases   of  collar  blight  on  Bartlett, 
and  perhaps   other  pears,    were   located. 

"In   the  bad   out  break  of  pear  blight  on  the   Bartlett  pears   in 
western  New  York  from  1903   to  I9O7,    a  great  nany   cases  of  collar 
blight  were   found,    especially  in  Niagara,   Monroe,    and  Orleans  Coun- 
ties.     These    occurred   in   the   presence   of   still  greater  quantities 
of  body  blight  and    tip  blight."     • 

For   occurrence   of  this   disease   on  other   hosts   see  apple   (page   H5), 
pear   (page   138),    quince   (page   143),    plum  (page  159 ) ,    and    loquat   (page  178 )  • 

Scab  caused  by   Venturia   pyrina:  Adehr. 

This  disease  was    reported   in   1919  by  only  a  partial  list    of   the    states 
in  which   it  occurs.      Vermont  reported  severe   loss;    Pennsylvania   -  2%  loss; 
Njw_Jersey_  -   common  in' neglected  orchards;      Connecticut  -  some;    Delaware   - 
about  1%  loss;      Ohio  -  less,    crop  short;      Indiana1  -   rare;   Washington  -   severe' 
in  western,    none   in  eastern  parts   of  state. 


Blank   rot  caused  by  Physalospora   cydoniae  Arnaud. 

Black  rot  was    reported  from  Stark  County,,    Ohio   (Selby)    as   "rather   less, 
earliest  report' September    f  t    Bordeaux  sprays    in  July  good",    and   from  Arkansas 
where    it  was   common.      Inspectors   of  the   Bureau    of  Markets    reported   it  as   fol- 
lows: 

Table  35*      Losses   from    black  rot    as    shown  by  inspection   of   cars   at 
destination  by    inspectors    of   the   Bureau    of  Mar  lasts. 


.No.    of 

.Average 

:      Range   of 

Origin  of 

•  cars 

.percent- 

: percent  age    cf 

[Remarks    as  to  seriousness    of  decay. 

shipment 

.with 
decay 

age   of 
decay 

:          decay 

Arkansas 

2 

'        24 

:          20-28 

Georgia 

3 

!          23 

5-45 

Illinois 

:••     4      ■! 

22       ■ 

:       10-43 

:    Considerable    complete  decay. 

Indiana 

1 

40 

40 

( Rhizopus)  • 

Missouri 

•       3 

10 

2-25 

•    Estimate   includes    some    blue  mold. 

Oklahoma" 

2 

15 

10-20 

Estimate   includes    some  brown   rot. 

Texas 

3 

19        • 

1-37 

Decay  heaviest  in   top  of  loads. 

Wisconsin 

1 

9 

9-10 

One-fourth   of  decay   complete. 

Unknown        < 

1  • 

43       : 

40-45       1 

Decay  mostly   in  spots,    occasional 
pear    completely  decayed. 

Total 20- 


Total   number   of  cars   inspected 


270, 
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Blue   mold   rot,    caused  by  Penicillium  expansum  (Lk.)   emend.    Thorn 

Rotting  of    fruit  in   transit,    caused  by  the  P.    expansum,    was    reported  as 
follows  by  Bureau   of  Markets   inspectors: 

Table  3&4      Losses   from  blue  mold    rot  as  shown  by  inspection   of    cars  at 
destination   by   inspectors    of  the  Bureau  of    Markets. 


No.  of 

Average    : 

Range  of       ; 

Origin   of     « 

cars      : 

percent-    ; 

percentage    of; 

Remarks  as   to  seriousness   of  decay 

shipmen  t 

wi  th 
decay    < 

age  of 
decay 

decay          *  - 

California 

.     3      i 

53 

2-5 

Most   of  decay  occurred  in  top  of 
loads. 

Colorado 

3 

15 

7-20 

Estimate  includes   some  brown   rot. 

Illinois 

2 

b 

3-10 

[Mostly  slight   decay. 

Michigan 

:     1 

— 

0-75 

■    Most  baskets    showed  no  decay. 

Missouri 

:      1 

•      27 

25-30 

:   Estimate    includes  black  rot. 

New  Mexico 

2 

2 

!                           2 

:    Slight  decay. 

New  York 

:      1 

5 

:            4-5 

Washington. 

!        5 

5 

:            1-13 

,    All   stages   of  decay,    considerable 
:          complete    decay. 

Unknown 

;      1 

21 

:          20-22 

:   Mostly   in   spots. 

Total 


19 


Total  number    of    cars   inspected 27O. 


Soft  rot  caused  by  Rhizopus   sp. 

Losses   caused  by   soft  rot  of   fruit   in   transit  were  reported   as   follows 
in   1*3 1*3   by   inspectors    of    the  Bureau   of  Markets. 

Table  37*      Losses   from  soft   rot  as    shown   by   inspection   of   cars  at 
destination  by  inspectors   of   the   Bureau    of  Markets. 


Origin  of 
sh  ipme  nt 


No.    of 
cars 
wi  th 
decay 


Average 
percent- 
age  of 
decay 


Range   of 
percentage   of 
decay 


Remarks   as   to    seriousness   of  decay, 


Calif  or  nia 
Illinois 

Indiana 
New  Jersey 

New  York 

Washington 
Wis  cons  in* 


10 

1 

1 

1 


4 
1 


80 

57 
43 

10 

6 
_  5 


2-15 
75-85 

55-60 
40-45 

5-23 

2-13 
__  5. 


Mostly   slight  decay. 
From  1   to   6  spots   on  affected 
stock. 

Two-thirds   in  spots,    balance 

complete. 
Considerable  complete   decay   in 

one   car. 
Mostly  in  advanced   stages. 


Total 


24 


Total  number    of    cars   inspected 


27O 
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Brown  rot    caused   by  Scler  otinia   sp. 


South  Carolina  in  1*9 19  reported  brcwn  rot  common  where  pears  where  held 
in  storage.  Losses  from  this  disease  on  fruit  in  transit  was  reported  as  fol- 
lows by   inspectors   of  the  Bureau  of   Markets: 

Table  30 •      Losses   from  brown   rot  as  shown  by  inspection  of    cars  at 
destination  by  inspectors    of  the    Bureau    of .  Markets. 


No.  of 

Average 

Range   of 

Origin   of 

cars 

percent-- 

percentage    of   : 

Remarks  as   to    seriousness    of  decay. 

sh  ipment 

with 
decay 

age  of 
decay 

decay 

Alabama 

1 

42 

42. 

Average  for  the   load. 

Colorado ' 

:        1 

20 

i               20 

Estimate   includes   blue'  mold 

Illinois 

1 

i     •   17 

15-20 

Spots  ranging   in  si*e   from  a  dime 
to  one-third  of   surface. 

New  York 

1/2 

:   '■      11 

10-12 

Spots    one-eighth   to  one-half  inch 
-in  diameter , 

Texas 

1 

_  '  53    . 

.       50-55. 

: 

Total 4  l/2 


Total  number   of    cars   inspected 


27O 


Fabraea  ma om lata   (Lev. )   Atk» 

New   Jersey     reported   this  disease  in  1919:      Very  abundant    and    very  de- 
structive  in  some   orchards,    especially   in  the    southern  part   of  the    state. 
Delaware    reported   it  very  prevalent    throughout  vicinities  of  V/oodside,    Wyoming, 
and   Dover,    where   ^0%  loss   occurred  in   so  me  orchards. 

Crown  gall  caused  by  Bacterium  tumefaciens  Sm..  <?   Towns. 

Crown    gall  was   resorted  as    follows    in   1919:      Arkansas:    general;    Arizona: 
a   serious  menace  to  all  kinds    of  fruit  trees   including  peer;   Washington:    pre- 
sent in   Kittitas  County. 


Othe  r   diseases. 

Phytonthora   rot,    caused  by   Phvtophthora  cacto  rum     (Lib.    &   Cohn)   Schrot.  , 
was    reported   as   follows   by   Clinto  n,  (  Oonnacticu  t) :      "New   to  the  state,    out  ap- 
parently  common  this  year,      percent  of    injury  small,    found   cniefly   on  fallen 
fruit  rotting  under    trees.      Only  mycelium  present  in  fruit,    cut  in   cultures 
oospores  were  produced   abundantly". 

Sooty   blotch  ,    caused  by  Leptothyrium  pomi  (Mont,    f-  Pr.  )   Sacc,   was   re- 
ported  causing  1%  or  less   injury   in  Delaware. 

Brown  blotch,    cause  uncertain,   was    reported   rommon  by   Cook,    in  New  ^ersey 
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Powdery  mildew,    caused  by  Podosphaera   leucotricha    (E.    &  B» )   Salm. ,   was 
reported  from  Pierce  County,   Washington  (Heald  &  Dana).      First  appearance  June 

30,  1919. 

Leaf  spot,    caused  by  Phyllosticta  pyrina  Sacc.      One    specimen  was    received 
by  Maneval,    from  Cole  County, .  Missouri. 

Leaf  spot,   caused   by  Mycosphaerella   sentina    (Pr. )   Schrot.    (Spfrtoria 
pyri  cola  T  wag  reported  April  16,    19 19 »   from  two  localities  in  southeastern  Ala- 
bama. 

Armillaria  me  Ilea  Vahl.  was   reported  by  Heald  as  causing   considerable 
trouble   in  an  orchard  near  Olympia,  Washington. 

Ozonium  omnivorum  Shear  was   reported  by  Taubenhaus  from  five  counties  in 
eastern  Texas .  • 

Chlorosis   (non-parasitic)  was  reported   in  19-19  from  New  Mexico  by  Leonian 
as  "generally  present.      In  extreme   cases,  leaves  turn  white,    then  brown,  and  die. 
Trees  may  be  entirely  defoliated".      In  serious  cases  trees  are  dwarfed.      First 
report  -  May. 

Drought  injury  reported  by  Heald  and  Dana  from  southeastern  Washington. 

Failure  of  blossoms   to  set  was   reported  in  1919  from  Delaware   (Manns), 
as   resulting  in  a  very  light  crop.      This  behavior  was  attributed  to  an  unfavor- 
able season. 

Winter  .in/jury  was  reported  from  western,    southern,   and  eastern  Washington 
(Heald  &  Dana).     An  orchard  of  dwarf  pears  near  Olympia  was  mentioned  as  being 
severely  injured% 


QUINCE 

Fire  blight  caused  by  Bacillus  amylovorus   (Burr.)   Trevisan. 

Fire  blight  on  quince   in  1919    resulted   in  about  normal  losses   in  New 
Hampshire,   Connecti  cut.,   and  Now  Jersey,      Delaware   reported  the   disease   less 
severe.      Pennsylvania   reported   relative  prevalence  as  usual,    considerable-  in- 
jury with  slight  loss,    earliest  report  June   5   ^n  Center  County,    early  maturing 
of  wood  checked   the  disease.      In  Ohio  losses   by  blight  were  much  less    than 
usual,   which  was  attributed   to  killing  of  the  blossoms  by  late,  frost.      South 
Carolina  and  Texas  reported  a  trace  of  injury. 

Leaf  blight   caused  by  Fabraea  macu  lata   (Lev.)   Atk. 

This  disease  in   19 19   was   reported  from  New  Jersey    (abundant  and  very 
severe),   and  from  Illinois   (very  abundant,    no  crop  on  account    of  frost,    leaves 
lost  by  August  1.      First  appearance  May  20  at  Lilly,    Illinois.) 


Other  diseases. 

Crown  gall  caused  by   Bacterium   tumefaciens   Smith  &  Towns,    reported   from 
King  County,   Washington. 

Black  rot  caused  by  Physalospora   cydoniae  Arnaud  was    reported  in  1919 
from  New  Jersey    (very  abundant  and  very  severe) ,    Delaware   (common,    5%  injury), 
and   Ohio   (more   severe   than  usual). 
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3ro wn  rot  caused  by  SClerotinia  sp.    was    reported   from  Pierce  County, 
Washington. 

Powde ry  mildew   caused  by   Podosphaera   leucotri cha   (E.    &  E. )   Salm.    was 
reported  by  Heald  and  Dana   from  Pierce  and  Jefferson  Counties,    Washington. 

Rusts  were  reported  as    follows   in  191^:      Gymnosporangium  clavipes  C    &  P. 
very  severe   locally   in  Montgomery  County,    Virgi'nia.   i  The   earliest  report  was; 
from  Chri  stiansburg,    July  10. 

Gymnosporangium  clavariaeforme^  (Jacq. )   DeC.    was   reported  from  Belknap 
and  Rockingham  Counties,    New  Hampshire,    June  23.- 

Gymn  osp  or  a  ng  ium  germinale   (Schw.)    Kern  was   reported  from  New  Jersey 
as   occasional. 


DISEASES   OP   STONE  FRUITS 


PEACH 

Brown  rot  caused  by   Scle  rotinia   ci  nerea   (Bon.)   Schr'dt. 

Brown  rot  was    very  prevalent  in  most   of  the    peach   states   in   the   eastern 
half  of  the  country  during    I919.      It  was   reported  from  all   states   where  peach- 
es are  grown   east   of   th  e  100th  meridian  and    was  present  to   some  extent  up  and 
down   the  Pacific  Coast.      Rotting   of  tie  fruit  was  the  most  common  and   import- 
ant form"  of  the   disease,    but   in   the  Middle  Atlantic   States  and  New  England  much 
damage  also  was    done  in   "the   spring   by  blossom  and    twig   infections.      In  New  York, 
New  Jersey,    Delaware,    and  Ma  ry  la  nd  blossom  blight  was   extremely  serious. 

The   year  1919   maybe  said  to  have  been  "bad"   as   far  as  brown  rot   was 
conoerned.      New  England,    New  York,    Ohio,    and  all    states  east   of    th  e  Mississippi 
and    Ohio  Rivers  reported   considerably  more    than  usual,    v,hile   in  the   Middle 
Atlantic   States   the  disease  was   epiphytotic      In  Michigan,    Indiana,    Illinois, 
and  states  west,   however,    brown    rot  seemed   to  be  present  in   about   normal  or 
slightly  sub-normal  amounts. 

Estimates   of  losses   from   the   disease,    as    it   occurred  in  the  orchard, 
have  been  made  and    th  e  pe  rcentages  are  presented  on  the    accompanying  map.      The 
losses   in  budiels  will  appear   in  Plant  Disease   Bulletin  Supplement  12,    1^20. 

It  will   be  noted  that  in    sons    states    the  losses  were  very  high.      In 
Delaware  50%   reduction   in  yield   is  estimated.      This  is  quite   largely   on  account 
of  blossom  and   twig   blight.      T.    P.   Manns   estimated   that  ^0%  of  the   blossoms    in 
Delaware  were  destroyed  during    the   latter  part   of  April.      It  was    so    severe   in 
many   of   the   old  orchards   as    to  totally  destroy  the  crop.      Many   cankers  which 
are  sure   to    badly  affect   the   future  vigor   of  th  e   trees,  were   found.      J.   M. 
LeCato  made  estimates   of  blighted  blossoms   in  a   number  of    orchards    in  Sussex 
County,    Delaware,  April  28-2<3.      His   estimated  percentage   reductions    in  yield 
in  individual  orchards  were  as   follows:      10'°,    10%,    20%,   80%  (old  orchard),    1% 
(young   or  chard), 1%  (young  orchard),    20%,   %,'J)%    1-2%,    5%,   75%,   25-80%,   40%, 
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In  New  Jersey,   Cook  reported  the  crop  on   seme  trees  practically  all  destroyed 
from  blossom  blight.      He  also  stated  that  it  was  worse   in  the   old  than  in  the 
young  orchards.      He  mentioned   th  e  cankers   on  1918  wood  as    being  a   very   impor- 
tant source  of  infection*      In  New   York   blossom  blight  was   general   in  the    im- 
portant peach   ro unties  along  Lake   Ontario.      In  Wayne  County,   New  York,    5^%  °^ 
the     trees  were  affected,   while   in  Monroe  and  Orleans  -Counties  as  high  as  90% 
blossom  infection  was  reported  in  individual   commercial  orchards.      In  Maryland 
JQfo  of  the   blossoms  in  so  ne    orchards  were  killed  by  Sclerotinia   in  the.  early 
spring.      In  Georgia,    brown  rot  of  tine    fruit  was  general  .and  caused  losses   in  • 
the  field  averaging    about  20%,    but  running    as  high  as   100%  in  some  cases.      In 

Louisiana  brown 
rat  was   serious 
on  what  few 
peach  es  were 
grown.      One  three- 
acre   orcha  rd  with 
a   full  set  of 
fruit  at  Avery 
Island,    Louisiana, 
was  a   total  loss. 
The    losses 
from  brown  rot 
to  fruit  in  stor* 
age,    transit,   and 
ma  rket  were   also 
exceedingly  heavy, 
The    best   sources 
of  data   on  this 
subject  are  the 
reports   of   the 
food  products 
inspectors   of 
the    Bureau    of 
Markets.      These 
men  made   inspec- 
tions  of   1644 
cars   of  peaches 
duri  ng  the    cal- 
endar year  19 19 
and  found  more 
or    less   brewn 
rot  in  about 
1150  of  these 
shipms  nts.    Table 
39   following 
gives  their  re- 
sults more  in 
Estimated  percentages   loss   f  ro  m  peach  detail. 

brown    rot,    1919. 


Conn, -20 
R.I.  -10 
N.J.  .-30 
Del.  -*)0\ 
Md.  -l8 
Wash.-  t 


Pig.    29, 


Table   39*      Percentages  of   peach  brown   rot  as    found   in  cars  at  destination 
by 'inspectors   of  the    Bureau  of  Markets,    1919. 


No.      : 

Aver-: 

Range' 

of    decay  ;; 

No.. '    ; 

Aver-: 

Range. 

of  decay 

Origin      : 

cars    : 
wi  th    : 

age  %: 
de-      : 

Origin        ; 
of  sh  ip-   : 

cars    : 
with    : 

age  % 
de-      : 

of  ship-! 

No.      : 

Percent-;  : 

No.      : 

Perceht- 

ment         • 

decay ; 

cay      : 

cars   : 

age            :  : 

ment           .: 

decay: 

cay      : 

cars   : 

age 

Alabama    « 

10:1 

24  ! 

7    I 

8-20     m 

New  Jersey 

5  ! 

26      ] 

5    i 

IO-38 

3    1 

29-60     ;  • 

New  York      ; 

41  1 

15 

3b     .! 

2-25 

Arizona    : 

1    : 

15     : 

5-25      l 

5    1 

38-45 

Arkansas: 

b7    : 

14      1 

56  ; 

I-25     : 

Ohio              j 

1 

■    5      ' 

5 

11 

27-50     : 

Okla  homa 

65 , 

13 

52 

.      1-25 

Calif.      ; 

b*    \ 

20       ; 

10-30     : 

3 

27-45 

Colorado- 

23  : 

11      : 

.5-35     : 

:    X 

57-87 

:        b-21 

Delaware 

3-: 

25      ' 

12-40  .  : 

. Penn- 

:.'    10 

28 

Florida 

1    : 

10       ! 

.      3-17      : 

( 

3 

=    35-55 

Georgia 

6l5 

25 

3G2 

:        Ua§      : 

_ 

;          1 

:             80 

219 

27-50      : 

, Texas 

:    137 

17 

■X\\ 

»        3-25 

■  34 

■      55-90      : 

t 

1      27-5O 

Idaho 

:         2 

9 

:        5-13      : 

5 

1      52-75 

Illinois 

■      7 

13 

:        3-30     : 

:Utah 

\      28 

5 

1        1-21 

Ind  iana 

:        1 

:      10 

:            10     : 

[Virginia 

!          5 

1     27 

!        12-40 

Maryland 

■    54 

!       15 

\  44 

:        I-25      : 

:7/ashington 

■      4 

8 

:       1-13 

1  10 

:.    28-GO     : 

:  W.Virginia 

:      20 

29 

!   13 

1       5-25 

Michigan 

i 

I      30 

:            30     : 

1    3 

1     30-40 

Missouri 

:      38 

1       13 

1  '34 

:        I-25      : 

:       4 

:    55-75 

:      23-b5 

1  4 

:      30-80      : 

: Unknown 

!    4 

1   '39 

Total.  ..II49 
Number    of   cars    of  peaches   inspected.  . -lb" 44 


The  complaint  aboat   the  rotting   of   southern  peaches    in  northern  markets 
was  very  general  last  year.      Many_  wholesalers  and  retailers   lost  heavily  because 
of  brown  rot.      It  will    be   seen   that   the  aggregate   losses   from  this   disease   in.- 
the   field,    in  transit,   and   in  marketing   were   enormous. 

"/arm,    moist  weather    is  favorable  for  brown  rot.      Although  collaborators, 
did  not   report  much  about  weather  conditions,    it    is   known  that   the  wet  weather 
at  blossoming  time  in   the  Middle  Atlantic  States   induced  blossom  blight  in  that 
section,   and   that    the  frequent  summer   rains  favored   the   development  of  fruit   rot 
in  all  the   eastern  and  southeastern   states. 

The  dates  when,  the  disease  first  became   evident  on  the  new  growth   were 
reported  by  collaborators  as   follows: 


April     - 


May  15 
■  25 
«     2b 


Delaware   (blossom  blight)  June       -  Mississippi 

New   Jersey(        "  "      )  June    1  -  Tennessee 

Arkansas.   .(        " .  "      )  June  6  *  Virginia 

South  Carolina  July       -  Oklahoma 

Pennsylvania  (twig  blight)  July       -  Illinois 
Alabama 


fruit   rot) 
11  »    ) 

n  11    ) 

»i  w    ) 

«  11    ) 
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Peach  varieties   differ  considerably  in  their   susceptibility  to  brown  rot. 
Of  commercial  varieties    it -is  known   that  Champion  and  Carman  are  very  susceptible 
The  data    received  oh  thi-S  subject  in  1919- is   summarized  in   Table  4^" 

Table  40.      Data   on  Varietal  susceptibility  of  peaches   to  brown   rot,    as 
given  ^by   collaborators,    19 19* 


Variety 


Belle  of   Georgia 
Carman 


Champion 


Early  Rochester 
Elbe  rta 


Hale 
Niagara 


Delaware 
Delaware 
New  York 
Virginia 

Connecticut 
New  York 
Pennsylvania 
Virginia 
New  York 
Arkansas 
Delaware 
New  York 
Arkansas 
New  York 


Remarks  as   to    susceptibility, 


60%  blossom  blight   in   Sussex  County. 

Badly  affected  with  blossom  blight. 
50%  loss  at  Warrenton  in  spite   of  3 

sprayings. 
Susceptible 

100%  infection  in  Adams  County. 

Especially   susceptible. 

Susceptible. 

Bad  blossom  blight. 

50%  blossom   blight   in  Sussex  County. 

Susceptible   to   blossom  blight. 

Bad  blossom  blight. 

Susceptible  to   blossom  blight. 


Self-boiled  lime   sulphur   is  commonly  used  in  commercial   orchards   to  com- 
bat brown    rot.      In  general  it  ;has'  given  good   results  and  has  been   the  means   of 
saving  many  thousands   of  bushels    of  peaches.      However,    there   is   still   room  for 
much   improvement  along   the   lines  of   an  efficient  summer  spray  for  peaches. 
Trials  with  the  use   of   sulphur  and  arsenate   of  lead  dust  for  peach  pests  have 
been  made   during    the  last  few  years  with    rather    promising  results.      In  1918 
New  Jersey,    Delaware,    Virginia,    West.  Virginia ,    and  Georgia   reported  favorably. 
In  1919  a   questionnaire  was   sent  to    collaborators   asking  for  ''opinions  as  to 
the  value   of   sulphur  dust  in  thecontrol  of  peach  diseases"   and  replies   were 
received  as   follows: 


Connecti  at  t;    "Dusting,  seems   to  be  coming  in  a   little  more  than  past 
years,   but  as  yet  is  used  in  only  a    limited  way."   Clinton. 

Virginia;    "Fully  as   satisfactory  as   liquid    for    curculio  and  scab,    but 
decidedly  inferior  for  brown  rot."   Fromme<.        ••  > 

West  Virginia:  "I  may  say  that  Our  opinion  has  not  changed  very  much 
as  to  the  value  of  sulphur  di  st.  I  am  a  little  dubious  as  to  its 
value  in  controlling   peach  brown  rot."    Giddings. 

Tennessee;    "Sulphur  dust   used- Very  little,    if  any,    in   control   of  fruit 
diseases."      Essary. 
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Arkansas:    "No  data   from  station  tests.      Some    large   orchards  have  turn- 
ed  out  perfect  fruit  and  use   only  dust."      Elliott. 

Michigan  -.    «  Questi  onable.w 

During  the   season   of   1920  a   considerable   number    of    dusting   experiments 
will  probably  be  conducted   in   the    East.    One  of   fee   activities    of   the  Advisory 
Board   of  the  American  Phyto pathological  Society    is  a  project  on  dusting    or- 
chard  fruits  under  the    leadership  of  N.    J.    Giddings   of  West  Virginia.      A  group 
of  pathologists,    entomologists,    and    horticulturists   met  in  Washington  March  11, 
1920,    and   drew  up  a  plan    for   cooperative  peach   &i 'sting  experiments.      This    plan 
was  distributed   to    interested  persons   in    the   peach  growing  states,,  with    the 
hope    that   they  would  conduct  experiments  along    the    lines   of  the   program,   con- 
forming  to   it  as   closely  as  possible. 

The  experiment  was  designed  to  answer   such  questions  be*-.', 

1.  Is    fee  program   feat   is  recommended  by   dust  manufacturers,  and  which 
is  now  being   used  by  many  orchardists,    satisfactory? 

2.  What    is  the   best  formula? ' 

3.  Will  an  additional  late  application  of  dast  afford  better  protec- 
tion? 

4«     Can   reduced  quantities  of  sulphur  be  used? 
5.      How  can   blossom  blight  be  controlled  by  dust? 

The  following   table  is   an  outline   of  an  experiment  planned   to   help   solve 
some   of  these  questions. 

Table  Ql.      Schedule    of    applications  in   cooperative  peach  dusting  ex- 
periments  for  1920,    as   r^ponimejfcied   by    fee  committee   in    charge    of   the   dusting 
project  of  the  Advisory   Board. 


Plot  No. 

Pink   Spray 

First 
:    Application 

Sec  ond 
'    Application 

Third 
'   Application 

Fourth 
'    Application 

1. 

80-10-10     . 

80-10-10 

80-10-10 

2. 

0-90-10 

80-10-10. 

80,-20-0 

2a. 

O-9O-IO 

80-10-10 

80-20-0 

-    80-10-10 

3- 

O-9O-IO 

50-40-lb 

50-50-0  * . 

Control 

Arsenate   of 

Self-boiled 

Self-boiled 

4- 

(sprayed 

.plot).    .. 

lead  1.5  lbs 
lime  3 '5  i°s 
water  50  gal 

lime    sulphur 
8-8-50+2 .5   11 
arsenate  of    ■ 
lead 

lime   sulphur 

3    8-8-50      '  .    , 

.  :     .    ■  . 
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Plot  No. 

:    Pink  Spray 

First 
'    Application 

Second 
Application 

Third 
Application 

Fourth 
Application 

5- 

:    Check   (un- 
treated plot 

1                              j 

,;■; 

6. 

80-10-10 

80-10-10 

80-10-10 

80-1O-10 

7- 

80-20-0 

0-90-10          : 

80-10-10 

80-10-0               « 

s.     ■  ; 

50-40-10          i 

0-90-10       .    : 

50-40-10 

5O-5O-O               j 

Sulphur  -   lime  -  arsenate   of  lead  is   the  order    followed   in  the   above 
formulae. 

Time   of  application  - 

Pink   spray  -  when  blossoms  show  pink. 

1st  application  -  as   calyces  are  falling. 

2nd  application  -  4~5  weeks  after    petal  fall. 

3rd  application  -   one  month   before  ripening. 

4th   application  -   seven   to  ten  days  before  harvest. 

Size    of  plots   -  about  50  trees   in   treated  plots,    fewer  in  checks. 

Materials   -  9°%  of  sulphur  should  go   through  a  200-mesh  sieve. 
Best  grade    of  dehydrated  lime  is   essential. 
Arsenate   of   lead  should  run  80-100  cubic   inches  pa*    lb. 

Machinery   -  power  machines   should  be  used. 


Leaf  curl  caused  by  Exoascus  deformans   (Berk.)    Fckl. 

Peach   leaf  curl  probably  had  about   its  usual  range  in  19 19*      With  the 
exception  of  Florida,    Louisiana,    and  some  of  the  dry  land    states,    it  was   re- 
ported from  practically  aM.    states  where  peaches  are   grown.      In  Georgia  it 
was  particularly  mentioned  as   being  much  more   important  in  the   northern  than 
in  the   southern  half  of  the  state. 

In  general  1h  e  disease   was    considerably  worse    "than  usual.      In  many  of 
the  ea-stern  states,    particularly  those  along  the   coast,    curl  was   epiphytotic. 
New   Jersey,    Delaware,    Pennsylvania,    Maryland,    and   Georgia  ell   reported   the 
worst  attack   in   recent  years  and   collaborators    in  New  York,    Ohio,    West  Virginia, 
Virginia,    Indiana,    and  Michigan    stated   that  th  e  dis  ease  was  more   prevalent  than 
usual.      The  abundance  of  the  disease  was  doibtless  attributable  to  the  cold, 
wet  weather  early  in  the   spring,    which   favored    infection  and  made   it  impossible 
to  apply   the  dormant   spray  on  time.      In  many  of  the   states  where  the,  disease 
was   bad,    it  was  mentioned  that   it  was  prevalent  even   in  sprayed  orchards.    This 
was  undoubtedly  because  they  were  sprayed  too  late. 
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Loss  estimates  have  been  made  by  states  and  will  be.  given  in  detail  in 
Plant  Disease  Bulletin,  Supplement  12,  'lc;20,  The  percentage  figures- are  also 
given   in  the   following   table. 

Table  /\2.      Estimated  percentages   by  states   of  the  reduction  in  yield  of 
peaches   because   of  leaf  curl   in  19 19. 


States 

;      Per    cent      : 

•    State 

Per  cent        : 

: ' State            :      Per  bent 

Mass*'" 

, 1. .  ,   '  i 

s.  c. 

'  :      2               : 

:   Mo'.                 :              t 

Conn. 

1             : 

.    Ga . 

7               : 

:    Nebr.              ;                t 

R.    I. 

!                 1 

Ala...      . 

:.              t     .          : 

:    Kans.             :              t 

N.    Y. 

:               5            : 

Miss. 

:   '      t 

:    Colo.             :             *0 

N.    J. 

b            i: 

La. 

0               : 

:    Idaho            :              1 

Pa. 

5            : 

Texas            j 

t               : 

:    Wash.            •              1 

Dela. 

8            :: 

Okla. 

t               : 

:    Ore.               :             *- 

Md.- 

10       •    n 

V    .         3     .       : 

Arkv       •       ■ 
Ohio 

t         •      : 

,3  ...       i 

♦.Calif.          :            *- 

Va. 

W.    Va.         '< 

5 

1    Ind'. 

1       .      .  : 

:    *-   ='  Occurrence,   po   data 

Ky.                ; 

1            :: 

111.       ■              ! 

t"             : 

:              as   to  loss. 

Tenn.             ■ 

:      I                       U 

Mich.             i 

2              : 

j    *0  =  Occurrence,    no   loss. 

N.   C. 

3           si 

la .                 ; 

t               : 

v  ..             ■. 

Nearly  complete  defoliation   was   reported   from  some  unsprayed  home   or- 
chards  in  Delaware   and   Georgia,    and    in  Massachusetts  a  case   of    fruit  drop  re- 
sulting  from  curl   was    observed.      In  Pennsylvania,   where  the    wcrst  outbreak   in 
recent  years   occurred,    an  average  of    10-25%  defoliation  was  estimated   for   the 
state.    In  Juniata  and  Erie  Counties,    Pennsylvania,    as   high  as  ^0%  infection 
took  place. 

Varietal  differences  were  not  mentioned  by  collabo  rator  s  in  1°/19  except 
in  Tompkins  County,  New  York,  it  was  noted  that  even  those  varieties  that  were 
supposed  to  be   fairly  resistant    to  leaf  curl  were    rather    badly  attacked. 

The    failure   of   the  early  spring  spray   to  control  leaf  curl   in  a   number 
of  states   last  year   ia   an  argument  in  favor    of  fall   spraying.      In  the   fall   the 
weather  and   condition  of  the   soil  are  apt   to  be  much  more   favorable  for   spray- 
ing  than   in  a   cold,   wet  spring,    such  as  was  experienced  in   1919* 


Scab  caused  by  Cladosporium  carpophilum  Thiim. 

Scab  was    reported   from  practically   all   peach  states  east   of  the   100th 
meridian.      It   was   common  and  wide-spread   inmost    of  these    states    and  seemed   to 
be   of  most  importance  in   those   in    the  South  and  East.      In   general    it  occurred 
in  about   the  same    amounts  as   usual,  although  along   th  e  Atlantic  Coast   from 
Maryland  to   Massachusetts    it  was  probably   above  the  average.      In  New  Jersey 
it   was  mentioned  as   doing  more  damage   to   the   leaves    than  .usual,    while  in  Mis*. 
sissippi   it  was   said  to  be  very  abundant   both   on   the    1918,    and    the    current 
years,    twigs. 
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The  losses  were  brought  about  chiefly  by  lowering  the  market  value  of  the 
fruit.  Collaborators'  estimates  of  injury  are  given  in  Table  43* 


in  1919, 


Table  43*      Injury  and  losses  from  peach  scab  according  to  collaborators 


Percentage 

Percentage   : 

Percentage 

Percentage 

State 

affected 
fruit 

s          loss 

:    State 

affected 
■fruit 

t         loss 

Arkansas 

:                1 

:             t 

:   Mississippi 

\         20           : 

Delaware 

!             5-15      • 

,:             -             : 

:    Mis  sou  ri 

:   Moderate     j 

t 

Florida                  \ 

-          25-30 

: 

:    Pennsylvania 

: 

!          2-5 

Geo  rg  ia 

15 

3            !: 

;   South  Carolina 

•   ■       20 

:            1 

Illinois                ; 

t       ! 

0            : 

•    Texas 

-                ; 

1 

Indiana 

t 

-            0 

:    West  Virginia 

:          10           : 

2 

Iowa                        i 

t 

0            : 

Considerable  amounts  of  -scabby  peaches   found   -fin  eir  way  into  the  markets 
as    is  shown  by  the  following  table. 

Table  44*     Percentages   of   peach   scab  as  shown  by  inspection  of  cars  at  ; 
destination  by    inspectors   of  the  Bureau   of  Markets*     ' 


No*    Of    ! 

Average    ■ 

Rang  e   of          j 

Origin  of 

cars        ! 

pe  rcent- 

percentage  of 

,   Remarks  as  to  seriousness   of 

shipment 

w  it  h        i 
scab 

age  of 
scab 

scab      ; 

-    •             scab,   etc* 

Arkansas 

43      • 

■  14       • 

;   41  cars  1-3% 
:    2  cars   85% 

:   Very   bad   scab. 

Flor  ida 

:          1       i 

i     11 

:          25-30% 

!    Scab  and  scars. 

Georgia 

t      39 

:   37  cars  1-30% 

* 

2  cars  95% 

Almost  all  stock  affected. 

Illinois 

!         3 

5 

:            1-10%     ' 

Slight  scab. 

Maryland 

«"      9 

H 

:    ■        5-28%     '• 

J&e'r  blemishes   included. 

Missouri        ; 

:          9 

:        '23 

7  cars  2-l8% ■■ 
:    2  cars-  50-100% 

Includes  hail  marks,   mildew, e 

Ohio 

!             1 

:          22 

:          20-25% 

:   Slight  scab* 

Oklahoma 

!          13 

:          10 

;            2-17% 

Includes   some    insect  injury. 

Pennsylvania 

:          2 

:            5 

% 

Scab  found  in'  an   occasional 
basket. 

Texas 

i      42 

!     1?- 

:   40  cars'  2-30% 
:    2   cars  6^-100% 

Includes  other   blemishes. 

Mostly  specks. 

Virginia 

:          1 

:          17- 

:            15rl8% 

West  Virginia 

:         3       ■ 

IP 

!   2  cars  2~o% 

Scab  and    other   blemishes. 

•■  ■ 

.         •.':,'• 

1  car  50%           ! 

Sad  scab.     •'     •■ 

Total 166 


Total  number  cf   cars   inspected  ■»....    1&44* 
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Elberta  was   said   to    be  less   Effected   than  Carman  in  Connecticut,    and 
in  Adams  County,    Pennsylvania,    both    the    Pulton  and   Greensboro  varieties  were 
badly  attacked. 

Spraying  with    self-boiled   lime   sulphur  was    satisfactory  in  Virginia, 
Georgia,' and  Arkansas,    according   to   collaborators.      Sulphur  dust  also    gave 
splendid   results   in  a    number    of  eastern    states  .where   it  was   tried.      The    tests 
with   this  material    indicate  that   it  will  prove  to  be  a  very  good  fungicide   for 
scab  control. 


Yellows,    little  peach,    rosette,    etc.    (causes  unknown). 

Yellows  was  reported  in   1919  from  Massachusetts,    Connecticut,    New   Jersey, 
New  York,    Delaware,    Pennsylvania,    and   Ohio.      A  case  supposed  to  be  this   disease 
was  also  reported  from  Louisiana,    but  inasmuch  as   Louisiana   is  somewhat  outside 
the  area   where  yellows    is   common,    it  is  possible   that  the  disease  was   not   the 
true  yellows,    but  rosette   or   some   allied   trouble.      In  New  York   the  disease   oc- 
curred,   especially   on  Long   Island   but   slight  amounts  were   found  locally   in   the 
western  part   of  the   state.      In  most    of    the  states    it  was   said   to    be  present  in 
about  the  usual  amount,    but  in  Massachusetts   it  seemed    to  be  more  prevalent 
than  during  the    last  few  years. 

Pew  estimates    of  losses  are  made,    but  Delaware  estimated  l/2-l%  and 
Pennsylvania  4- 5%  °^  1^e  trees  affected.      The  one   case  reported  from  Louis- 
iana was   a  small  orchard  of  12  trees    in  Rapides   Parish   that  was   a   complete   fail- 
ure . 

No  attempts  have   yet   been  made  in   Pennsylvania   to  eliminate  yellows   by 
an   inspection  service  according   to   collaborator  C    R.    Orton. 

Little  peach  was   specifically  mentioned  as   occurring   in  Delaware,    New 
Jersey,    and  Kansas.      The  trouble   in  Kansas   may  not  be   the  same  as   that,  in  the 
other   states. 

Rosette  was   reported  from  Georgia  by  J.   A.    McClintock  as   follows: 
"Pound  scattered  throughout   commercial  orchards    of  both   young 

and  old   trees.      Is   gradually   increasing    in   commercial    orchards   as 

well  as   in  neglected  ones.      No  varietal    resistance   observed." 

The  disease   was   also    observed    in   Oconee  and    Anderson  Counties,    South 
Carolina, 

So   called  "Phony  peach"   was   reported  by   D.    C    Neal    from  Georgia    (Phyto- 
path.    Vol.    10:    106-109,    1^20)  •      According   to  Neal   the  disease  has   been   present 
for    some  years   in  the  peach    belt  of  middle  Georgia,    where    it  seems   to   be  more 
or  less   limited.      It  was  also  found  on    six  year  old  seedlings  at  Fort  Valley, 
Georgia. 

Black   spot   caused   by   Bacterium  pruni  E.    F.    S. 

More   or    less    of  this    dis  ease   occurred   rather  widely  in  the    South  and 
East.      It  was    reported    from  New  York,    New   Jersey,    Delaware,    Virginia,    Georgia,     ■ 
.Alabama,    Mississippi,    Texas,    Oklahoma,    Arkansas,    Ohio,    Indiana,    Illinois,    and 
Missouri.      It  has   never  been  reported  from   the  Pacific  Coast. 
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It  seemed   to    be  of  most  importance   in  Delaware,    New  Jersey,    and  the 
southern  parts   of   Indiana,   Illinois,   and  Missouri,    and   was   moderately  severe 
in  Oklahoma  and  Texas.      In   Indiana-  it  was.  said  to  •-be  very  prevalent  on   the 
wood  causing   cankers,    and  on  the    leaves  }:   while    in  Illinois    it  was  mentioned 
as  unusually  severe  on  the  twigs,    hit  only  moderate   on  the    leaves.      In   both 
states   the    fruit  spot    was   not    especially  .common*'' 

The  damage,    as    estimated   by  some  of  the -collaborators,    is  as  follows: 
Delaware  -  10-15%  loss;   Georgia  -  25%  leaves    injured;      Texas   -  1%  loss;      Ar- 
kansas -  1/2%  damage.      In  Rodnoke  County,    Virginia,   heavy  defoliation  and   fruit 
dropping   occurred  in   certain  instances.     As  a   rule   the  disease  doss   little 
damage   in  Virgi  nia, however . 

That  soil   fertility  is   an  important  factor  with   this   disease    is  shown 
by  fee   following   quotations:   '■     .  I'-     ' 

Georgia   (McClintock) :    "Spraying'  seems    to    be   of  some  value  but  the 
more  vigorous   trees   in  well   cared   for    orchards  appear-  to  be  less 
affected." 

Vir  gi  nia ;  ( Fr  omme ) ;    "Lack  of  fertility  and'  cultivation  favor  disease.' 
Prompt  application   of  nitrate    of  soda  was  beneficial.1' 

Arkansas    (Elliott):      "Fertilizer  gave  good  results. " 

-,        '1    ..  .    ,        r 

Coryneum  blight   caused  by  Coryneum  beijerinckii  Ouden. 

This    blight,    which    is    of  especial   importance  on  the   Pacific  Coast, 
was   reported   from  Washington,    Idaho   (5%  injury,    l/2%  loss ),   Colorado    (west- 
ern part),   and    Virginia,      The  occurrence   in  Virginia    seems   to   be  the   first 
on  record   from  that  state.      According  to  F.    D.    Promme  it  was    found  June  1 
in  two  orchards   in  Roanoke  County  ,    where  the   attack  was   severe,    causing  much 
defoliation  with   the  result   that  many  twigs  were  with  fruit  but  no   leaves. 
Twenty-five  per    cent  loss   of  Carmans  was   estimated  in   these   orchards,  while 
the    Elbertas  were   not  so  badly  affected.      The  behavior  of  the  disease  under 
Virginia   conditions  shoujo-  be  closely   followed,   as    the   climate   is  somewhat 
like  that    of  California,    uhe're    fee   disease   is   very  serious.      Occurrences 
should   be  watched  for  also    in  all   'fe  e  eastern  states. 


Crown  gall  caused   by  Bacterium  tumsfaciens    Sm.    &  Towng, 

Crown  gall   is   common  on  this,    one   of  the  more    susceptible  hosts.      It   is 
troublesome   on  peaches    in  many  nurseries.      In  1919   a   report   from  Georgia  in- 
dicated   that  much    of  the  nursery   stock   in    that   and    neighboring  states   was  af- 
fected,  ani    that  one    Georgia  nursery  showed  *)0%  infection   of  peach  trees. 
Although   the  disease   occurred  widely,    it  was    only  reported  from  New  Jersey 
(common),    Delaware,    Ohio,    West  Virginia,    Florida,    Louisiana,    Texas,    Oklahoma, 
Georgia,   and  Arte ns as. 

Estimates   of   damage  are  as   follows: 

Delaware  -     1%  injury.  Texas         -  1%  loss 

Georgia     -  10%       "  Arkansas  -  2%  injury 
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Black  mold    rot  caused   by  Rhizopus   spp* 


This    rot  wa9  very  common  in  shipments    of  peaches    from  all  parts  of  the 
country,    but   particularly  from  the  West.      While   brown   rot  was   the  chief  market 
and   transit  trouble    wit'h  eastern  peaches,    black  mold  rot  claimed  the   greatest 
toll  from  the  fruit   shipped  from  the  western   states.      In  many   Of  these   ship- 
ments   these  tWo    diseases   were    so   associated   that   it  was   very  difficult  for    in- 
spectors  to   make   any  percentage    estirrates.      They  were  made  according     to   their 
best  judgment  and    are   presented  in  the    fol'lov/'ing  table: 

Table  45«      Losses  from  black  mold   rot  as    shown  by    inspection   of  cars 
at  destination  by  inspectors   of  the    Bureau   of    Markets,    1919  • 


No.    of   -. 

Aver  age  - : 

Range   of          : 

Origi  n  of            : 

cars.        : 

percent-: 

percentage   of  : 

Remarks  as  to  seriousness    of 

shipment              • 

with 
decay      : 

age   of     : 
decay        : 

-decay             : 

decay. 

Arizona                 : 

1        : 

12      "': 

7-l'8%                   ': 

Associated  with  brown    rot. 

California 

8      : 

■  20       : 

3  cars  30-55%: 
5  cars   2-15%   : 

Brown  rot  also  present. 
Slight  decay;.  ' 

Colorado 

50        ': 

8        \ 

1-37%              • 

Mostly  slight  decay. 

Fl  or  i  da 

2        : 

.      !7.    :• 

2-32%                       .  ! 

Bad  decay  in  one  car,    slight 
in  othe  r. 

Georgia                 : 

28       ! 

18    ; 

3   cars  55-85%: 

3  cars  28-37%- 

'22  cars   1-20%: 

Associated  with   brown   rot. 
Heaviest  decay   in  top  layers 
Mostly  slight  decay. 

Idaho     •                j 

5  ■    i 

5     ! 

1-12% 

Mostly  slight  decay. 

Illinois              s 

4      i 

6J     . 

2-3  2% 

Associated  with  blue  mold. 

Maryla  nd 

2          ! 

32      '.I 

4-60% 

Heavy  decay   in   one   load. 

Michigan 

1 

2 

2% 

Slight   decay. 

Missouri 

.     3 

.    .3 .:  "i 

1-5% 

•    Slight  decay . 

New  York 

2 

:             2        < 

2% 

:    Slight  decay  . 

Oklahoma 

!             5 

:             b        - 

1-15% 

Mostly  slight  decay. 

Oregon 

j           2 

.         7 

:    6-9% 

:    Slight  decay. 

Texas' 

:          5 

.         G 

:   2-14% 

:    Mostly    slight   decay. 

Utah 

:        &3 

,9 

:    3  cars   30-40% 
:    bO  cars  1-25% 

:    Associated  with  brown    rot. 
:    Mostly  slight  decay, 

Washing  to  n 

1      29 

:          12 

:    5  cars   32-56% 

:   Heaviest   decay   in   tops    of 
:           loads.            ., 

West  Virginia 

1 

:         42 

r  10-75% 

•    Accompanied  by  brown    rot. 

Unknown 

:           1 

17 

:    15-20%  . 

Total 212 


Number    of  cars    inspected 


1G44 


Powdery  mildew' caused  by  Sphaerotheca   pannosa   (Fr.  )   Lev. 

Powdery  mildew  was    reported  from  South 'Car olina    (local),    Texas   (trace, 
unimportant),    and  Washington. 
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.:.;..  OTHER  PIS  EASES 

Rust, caused  by  Puccinia  pruni-spinogfae  Pers.,   was    reported  from  South 
Carolina   (local);    Florida    (general,   unimportant,    occurring   late);   Alabama 
(general);    and  Texas    (prevalent,   unimportant). 

Root  knot, caused  by  Heterodera    radicicola    (Greef »  )   Mull»,    was   reported 
from  South  Carolina  and   Texas.      In   th e   latter    state    it  was  not    at  all   important 
but  in  South  Carolina  it  w§s   said  to  be  common,    affecting  a   large   percentage, 
(perhaps  QQ%)   of  the  peach    trees   all  over    the    state. 

Die-back   caused  by  Valsa   leucostoma  Pr. ,    was   reported  from  Ohio   (less); 
Indiana-  (rare) ;    South  Carolina   (local) ;    Oklahoma   (one   report);   and  Arkansas 
(very  little  this    year  associated  with    frost  injury). 

Fro  sty  mildew  caused  by  Cerco spore  11a  persicae  Sacc. ,   was  reported   from 
South  Carolina  as  common..  •,    . 

Root  rots  caused  by  Armlllaria   mellea  Vahl.    and  Clitocybe  monadelpha 
were  general   and  very   severe    in  Arkansas,   where  Elliott  estimated   1-2%  of  the 
trees   injured.      Many  acres    of  trees   were  affected  and  according   to   Elliott   the 
Clitocybe  seemed  to  be  more  important    than   th  e  Armillaria    in  causing   the 
trouble.      In  southern  Arkansas  a  great  amount   of  damage  was   observed  by  Mr. 
J.   A.   Hughes,   Horticulturist  with   the  American  Refrigerator   Transit  Co.      His 
report  is  as  follows: 

"Not  long  ago  I  visited  a    twenty   acre  tract  of  eight  year  old 
peach.trees   in  central  Arkansas.      The    trees   are    in   thrifty  condition 
and  heavily   loaded  with    fruit,    hit  about,  thirty  per    cent   of    them  are 
dead,    while   about  thirty  per    cent    shew    advanced  stage    of  Armillaria. 
The  soil  is  well  drained   and  a   friable  clay  loam,    but  the    trees 
were  planted  on  cut    over   land  &nd    the   numerous   large    oak   stumps 
have  never  been  removed.      Throughout  the  entire  peach  belt   of  the 
state  wherever   fee  trees  have   been  planted  on  stumpy  or  undrained 
land,    root   rot  plays  havoc.      The   Garner   orchard  near  Cabin  Creek 
of  some  forty  acres  has   less    than   fifty  per    cent  of  stand  and  many 
are    still  dying." 

Armillaria    root  ro  t  was  also  reported   from  Brown  County,    Indiana* 
Leaf  spot    (non-parasitic)    reported  from  Okanogan  County,    Washington. 
Split  pit   reported  from  Walla     Walla,    Washington. 
Water    injury  was  reported   from  Arizona  by  J.    G.    Brown   as  follows: 

"A  loss    of  about  5000  peach   trees   in  the  lower  Salt  River  Valley 
due   to  water-logged   condition   of  the   soil,   has    just   been  reported 
(July  15).      This   is    a  very   important  matter   in   connection   with   irriga- 
tion.     Its   economic   importance   in  a   state  where  the  orchard  acreage   is 
small-  is   noteworthy." 

Spray  injury,    caused   by  lime    and   sulphur  with  arsenate   of   lead,    was 
reported  fromseveral    different  points    in  Connecticut.      For  some    reason   there 
seemed  to  be  mo  re    of  this   than  usual    in  that  state. 

Frost  injury  -   Late  frost  at  blossoming   time    in  early  May  killed  many 
blossoms   in  Connecticut,    New  York,   Michigan,  and  other   states.      Frost  injury 
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was   also   very    srious    in  Wash irg  ton.      Clinton  in  Connecticut   reported  as   follows 

"Killed   blossoms    of  some  varieties  more    than   others.      Profusion 
of  bloom,   however,   gave  a   fair  set   in  most  places.     "Champion  buds 
winter-killed    end   failed    to   blossom,  with   resulting   light  crop." 

Winter  injury   -   The   bad  effects    of  the   severe  winter   of  1917-18  were 
still  evident   in  1919*      Trees   in  many  orchards   in   the  more   northern  peach 
states   continued   to  die    and  many   others    remained   in  a   dying    or   sickly   condition, 
According    to   Clinton,    probably  one-half  of   the    trees   in  Connecticut  are   new 
•lead   or  worthless  and    little   replanting    is    being  done. 

Not  much  winter  injury  took  place  in  the  east  during  the  winter  of  1910- 
19,  but  Idaho  and  Washington  reported  considerable  damage.  In  Idaho  20%  injury 
and    5%  loss  was   estimated. 

£&k  face  (non-parasitic)  was  present  in  *iipments  of  peaches  from  Mary- 
land, West  Virginia,  Texas,  Oklahoma,  and  Arkansas  according  to  market  inspec- 
tors whose  estimates    are  as   follows: 

Arkansas  -  3   cars   with  some  cat   face   in  each. 

Maryland  -  1   car  with  8$. 

Oklahoma  -  1   car  with  30%  cat  face   and   ether  blemishes. 

Texas  -  4  cars  with    small  percentage   of  cat   face. 

West  Virginia  -  2  cars   with   trace    to  A%  cat  face. 


PLUM  and   PRUNE 

Brown    rot    caused  by   Sole  roti  nia    ci  n?rea    (Bon.  )    Sch  rot- 

Brown  rot  on   plum  was    reported    from  practically  all    states    east   of  the 
iCOth  meridian   and   from  Washington  and   Oregon.      Its   range   was   about   the    same 
ag   the    disease   on   peaches    except  that    it   occurred  farther  north  on  account   of 
the  more   northerly  range    of  the  host. 

The  most  common    form  of  injury   was   fruit  rot  but  complaints    of    twig 
"'light   were  received  from  Illinois,    Kentucky,    Iowa,    Minnesota,    and  Washington. 
Blossom  blight  was   general    in  New   York,    and    leaf  injury  was  mentioned  as   occur- 
ring  in  Minnes  ota. 

Ir.   general   the  percentages    of  loss    ware   highest   in   the    states   where   brown 
rot  of  peach  was    the  worst.      Unlike   the   peach  disease,    however,    it   was    serious 
m  Michigan   and    Illinois.      Table  46   sammarrizes    the    data    on  losses  as   furnish- 
ed by  collaborators. 

Apothecia  were   noted   as  very  abundant  at  University   Farm,    St.    Paul, 
Minnesota,    early   in    the    spring,   and     I-    P.    Fisher  reported    that,    "Apothecia 
and   rainy  weather  were  very  prevalent    (in  lower  Williamette  and    Columbia 
<>1>/-    sf  Oregon  and  'Washington),    hence   conditions  were   favorable  for   in- 

r 
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mates.  ) 


Table  4& .      Injury   from  plum  brown  rot  in  1919'    (Collaborators'    esti- 


Percent- 

Percen t- 

State                   ! 

age   crop 

State        : 

:    State 

,    age   crop 

State 

injured 

loss          : 

injured 

loss 

Arkansas 

10 

.    $'5000        : 

:    New   York 

•  .  •  .. 

Heavy 

Delaware             j 

- 

t    10-15%      : 

:    Pennsylvania 

- 

20-25% 

Georgia 

5-ioo 

:        25%'      : 

:    South  Carolina 

60      ■    " 

•    ■       15% 

Illinois 

10 

:           -           : 

:    Texas 

- 

1% 

Michigan             j 

: 

Heavy        • 

:    Vermont 

- 

•        5-10% 

Missouri 

5-10 

1          —           1 

-     * 

The  disease  was   noted   in  various   states    on  different  varieties  as   fol- 
lows :  - 

Agen    (Petite  Prune)   -  More   severely  affected  than   Italian  Prune 
in  the  Williamette  and   Columbia   River    Valleys. 

Arch    Duke   (reported  as   Late   Ddke)    -  Die-back   of  twigs  4  indies  at 
Lexington,    Kentucky. 

Pond   (Oswego)   -   Rotted  badly  in  Connecticut. 

Sugar  -  More'  severely   affected  than   Italian  Prune    in  the    William- 
ette and  Columbia   River  Valleys. 

Yellow  Egg  -   Loss   of   100%  in  at   least   one   case   in  Michigan. 

Wild   Plums   -  Reported  affected   in  Minnesota. 

Spraying  gave   only   fair    control  where   used  in  Michigan   and  South 
Carolina',    and,    according   to    D.    F<    Fibers,   was    not  very   effective    on  prunes 
in  Washington  and   Oregon.      Copper   sprays    are   mentioned   as    giving   good   results 
in   Ohio.      Plums  do  not   seem    to  be   very  generally   sprayed,    according   to   col- 
laborators.     Control   of  the    curculio   is  very   important   in  the   prevention   of 
rot. 


Pockets   caused   by  Exoascus   pruni   Fckl. 

This  disease  was  reported   in  1919    from  Ohio,    Indiana    (twig   injury    in 
one   orchard),    Minnesota,    Iowa    (rather  common) ,    Missouri'  (occasional'),    Arkan- 
sas   (on  wild  plums),    North   Dakota,    Nebraska,    Colorado    (general,    moderate   loss), 
and  California.      A   local  occurrence  was  also   noted   in  South  Carolina. 

In  California    the    disease  was  very   destructive   in   the    Sebastopol   region 
last  year,    where    the  crop   in   some    orchards  was   a   total    loss.      Prior   to  1919 
the   disease  had   been   comparatively    rare    in    that   region.      In  Minnesota   plum 
pockets   were  more  prevalent   than  usual,    probably  injuring  about   2%  of  the 
fruit,      The  Section   of  Plant   Pathology  of  the  Expsr  iment    Station    in   that  state 
reported,    "Disease   very   inconsistent  in   appearance   from  year   to    year.       It  has 
net  appeared   this   yes-   in  places   where    it  wae   abundant    in   I9l8.      The   Surprise, 
grown  quite   extensively  here,    is  susceptible.      Both   lime   sulphur   and   Bordeaux 
inconclusive.1" 
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Black  Jcc.ot  caused  by  Plow  right  ia  morbasa-    (Schw.  )   Sacc 

Reports   of  the  occurrence    of   black  knot  on  plum  were   received   from  Con- 
necticut,   New  York,    New   Jersey   (common),    Pennsylvania    (prevalent),    Delaware 
(common),    West  Virginia,    Ohio,    Kentucky,    Indiana,   Wisconsin,   Minnesota,    North 
Dakota,    and   Arkansas    (on  wild  plum).      It  seemed  to  be  maintaining    itself  in 
about  the    average  amounts,    although   in  Ohio   it   caused  more   trouble    than  usual, 
In  that  state    it  was   said    to   be    especially  prevalent    in  the   southern  part   on 
damson   varieties. 

Leaf  blight  caused  by  Coccomyces   prunophorae  Higgins- 

This    leaf  disease   was    reported   from  New  York,    Ohio,    Michigan,    Minne- 
sota   (less   than  1%  loss),    Nebraska,   and    South   Carolina    {2%  loss). 

Black   spot  caused   by  Bacterium  prani  E.    F.    S. 

Black  spot    on   the   plum  was    reported  from  Indiana    (general),    Illinois, 
Missouri,    Arkansas    (common),    Kansas,   Oklshoma    (quite    common),    and  Texas 
(prevalent),      In   Illinois    it   caused  considerable    loss    of    foliage  and  produced 
many  twig   cankers  which    seriously  weakened   the   trees. 

Other  diseases. 

C row n  gal  1  caused  by  Bacterium  tumefaciens  Sm.  and  Towns,  was  reported 
only  from  Florida   and  Washington  in   1^19 •' 

Scab   caused  by  Cladosporium  carpophilum  Thum,    seemed   to  be  rather 
common  ir.   southern  Missouri.      It  wss   also    collected  in   Minnesota    on   Prunus 
amer  ieana. 

Wilt,  thought  to  be  caused  by  Lasiodiplodia  tri  florae  jfiggins,  was  re- 
ported by  collaborator  Berry  as  general  in  Georgia,  causing  an  est  irm  te~.  loss 
of   15%-fb'r  the   state. 

?owde ry  mildew  caused    by  Podosnhaera   oxyacar.t>.as   (Fries'-  )    De   Bary 
was  collected   in  New  Mexico   in   June. 

Die-bacK  caused  by  Valsa  leucostoma  was  reported  from  Chio  (less), 
and  Colorado    ^general,    slight  loss). 

Rust  caused  by  Pa cci  nia   pruni-spinosae  Pers.    was   collected   in   Logan 
and  Payne  Counties,   Oklahoma. 

Heart   rot  caused   by  Forres  f raxinophilus   was    reported   by  D.    P.    Fisher 
from  Salem,    Oregon  as    follows:      ,lI  have   found  several   orchards    (prunes)    se- 
verely affected,    the  Petite  variety  more    often    than  the    Italian.      In  some 
cases   every   tree    is   affected   and   Daey   break  under   slight   strain. 

Silver  leaf.  Leaves  showing  typicai  symptoms  af  this  disease  were 
sent  to  the  Michigan  Agricultural  Experiment  Station  from  Allegan  County, 
Michigan, 

Leaf  curl,    cause  uncertain  tut  probably  Taphrina,    was   sent   to   the   Wis- 
consin Agricultural  Experiment    Station  from  Waupaca   County,    Wisconsin,   May 
27, 
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Yellows    (cause  unknown).      Small  yellow    leaves   borne   on  spindling  shoots 
were   observed  on  Japanese  plums    in  Delaware   County,    Pennsylvania,    September  22, 

Chloros  is    (non-parasitic).      Reported   from  New  Mexico. 

Gummosis   (causae  undetermined)   was   observed   locally   in  New  Mexico.      The 
four    trees   that  were  affected  died. 

Drought  spot    (insufficient  moisture)   was  reported    from  Idaho   (very   se- 
rious,   cau  sing.,  dropping   of  fruit  before  mature.).,    and  Washington. 

Frost  injury.      Reported  from  Washington. 

Winter   injury.      Reported   from  Washington.  - 

Drop,  (cause  unknown)    caused  about   10%  loss   of   prunes   in  Erie   County, 
Pennsylvania. 

Fire   bligh  t  caused  by   Bacillus  ajpy]j5_yanas^(Burr.  )    Trevisan  was  reported 
by  Coons   as  destroying  25%  of    the  trees    in  one  orchard   in  Michigan. 


CHERRY 


Leaf  spot  caused  by  C occomyces ■ hiemali s  Higgins. 

Taking    the   country  as  a  whole,    leaf  spot  was   probably  much   more   severe 
than   usual.      At  least    it  was   more,  abundant  than    in  l^lS..     It  was    reported  from 
Pennsylvania    (more),    New  Jersey    (abundant),    Delaware   (general),   Maryland 
(unusually  bad),    Virginia   (especially  severe).    Vltest  Virginia.    South  Carolina 
(common),    Georgia   (general),    Ohio,    Tennessee    (general).    Indiana   (very  general), 
Illinois   (unsually  abundant),    Michigan    (bod    in  unsprayed  orchards),    Wisconsin, 
Minnesota    (on  wild  plum,! ,  Iowa  •(  common) ,   Missouri   (general),    Arkansas    (general 
and  severe),    Kansas    (local),    Idaho   (rare),    Washington,    and  California   (quite 
prevalent  in  Sonoma   County). 

M.    B.   Waite,    Office   of  Fruit  Disease   Investigations,    has  furnished   the 
following    on  the   occurrence    in  Maryland  and  Virginia; 

"This  was  unusually  bed:  in  both  Maryland  and   Virginia   this   year 
on  both   sweet  and   sour   cherry   troeSj,    but   sweet  cherries    were  not  gen- 
erally  so  badly   attacked  as    soui"  varieties.      Sour  cherries   were 
usually  unsprayed.    and   an  many   cases,    the    fruit  was   reduced   in  size 
and  rendered  almost  worthless   in   Quality   for  marketing.      The    damage 
probably  exceeded  o0%  on  unsprayed  sour   cherries   in  Montgomery  County, 
Maryland,    and  similar   observations  were- made   in  Fairfax  County,    Vir- 
ginia.     Some    little   spraying  was  done  on   sour   cherries,    and  it  appear- 
ed  to  be   fairly   effective  against  this   disease." 

Collaborators'    estimatss   of   state   losses  were  as    follows:   Pennsylvania 
75%  foliage,    3-4%  fruit;      Delaware  -   1%  leaves    injured j      South  Carolina   -  2% 
loss;      Georgia  -  2-3%  loss;    .Indiana  -  90%  injury;      Wisconsin  -   trace   lossj 
Iowa   -   2%  injury;      10C%  locally;      Aria  mas   -   10%  injury-      In  many  Michigan 
orchards    the  leaves -dropped  and- the    cherries  developed  only  to  about  the    size 
of  peas.  *-  •:.-.'  ...'...' 

Twenty-seven   varieties   growing  at  U>bana,    Illinois,   showed  no  great 
differences   in  relative    susceptibility,,  according    to   H-    W.    Anderson. 

Spraying  seems    to  be  quite   successful  against    ''his   disease.      Bordeaux 
was    reported   satisfactory   in   Indiana    (2-4~5^''<    ancl  Arkansas. 
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Brown   rot  caused  by  Sclerotinia   cinerea    (Bon)   Schrbt. 

The   range   of  brown    rot  on    cherry  was  about  the  same  as   on  peach  and 
plum.      It  was    reported   from  most   of   the  cherry  producing   states   in  the    eastern 
half  of  the  country  and  on  the    Pacific  Coast.      It  was   by  far  the   most  severe   in 
states  along  the   Atlantic  Coast  from  Georgia  northward.      Thus,    Delaware  re- 
ported 20%  loss;      Pennyslvania  10%;    New  Jersey,    very  destructive;    Virginia, 
very  severe   locally;    South  Carolina,    coirmon,    25%  injury;    and  Georgia   general, 
heavy   loss.      In   the    states   farther  west  not    so    much  brown    rot  occurred  al- 
though  it  was   common  and   locally  destructive  in   th  e  Mississippi  Valley   region. 
West  of    the   100th  meridian  the  disease  did  no  damage    except  on  the  Pacific 
Coast.      In  western.  Washing  ton 'it 'was   common,    causing   moderate   losses.      From 
the   lower  Williamette  and  Columbia   Valleys  of   Oregon  and  Washington,    D.    F. 
Fisher  reported   that   the  yield  of  cherries  was    often    reduced  ^0%  because  of 
the  blossom  blight  form  of   the  disease.      He   further    stated   that  the  loss   seem- 
ed to  be  greatest  when  cherries  were  in  proximity  to  prune    orchards,    and   that 
apothecia  were  found   abundantly  during  the  rainy  weather  of  early   spring. 

The  following  cherries   were    reported  very  susceptible:   •  Oxheart  in 
Indiana,    White   Oxheart  in  Pennsylvania,    ani    Queen  Anne   in   Virginia. 

The  disease  was  also   reported  on  wild   cherries   in  Washington   and  South 
Carolina . 

Black  knot  caused   by  Plowrigh tia   morboo-^   (Schw.)   Sacc 

Black  knot  on1  cultivated   cherry  was   reported  from  Delaware,    Pennsyl- 
vania,  West   Virginia,    South  Carolina,    ard   Ohio. 

It  was    reported   on  wild  cherry   from  South  Carolina,    Minnesota    (on 
Pr  u  nu  s  p  enn  s  y  1  v  an  i  c  -a ,   P.    serotina,    ani   P.    virginianae  ) ,    ard   Arkansas.      This 
disease  procably  shows   marked  differences  in   the  degree   to   which   it  affects 
various  varieties   of  Prunus.      An  accumulation   of  more    careful   notes   on 
varietal   susceptibility    to  black  knot  should  show    some  interesting   and  per- 
haps valuable   things.      It    is  hoped  that  collaborators  and   others   will   pay 
more  attention  to    this   phase   of  the  subject  during   the   coming  seasons. 

Powdery  mildew   caused  by  Podosphaera    oxyacanthae   (Fries)   De   Bary. 

Reported    from  Pennsylvania    (trace,    Erie  County,    August  l6 ) ;    South  Caro- 
lina  (common);    Ohio   (more);    Indiana    (local,    no  loss);    Illinois   (common);    Iowa 
(very   common);    Missouri   (common);    Nebraska,    Kansas,    and     Washington.      It  was 
mentioned  in  a   number    of    states    that   it  was    especially  common  on  young  shoots, 
such  as  suckers  and  nursery  stock. 

Other   diseases. 

'    Wi tch  es  broom     caused   by  Exoascus   cerasi    (Fckl.  )    Sadeb.    -   reported 
from  western  Washington. 

Root  rot  caused  by  Clytocybe   sp .    and  Armiliaria   sp.    -   trace   reported 
from  Arkansas. 
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Bacterial  gummos is  caused  by   Bacterium  cerasi    Griffin  was    reported  from 
Washington,    and  what  was   "thought   to  be  the   sane    was    observed   in  Missouri  and 
Oklahoma. 

Gummos  is   (non-parasitic)  was  reported  by  Heald   from  Washington,    and 
a  gummos  is   of  some   kind  was    rather  general    in  Erie  County,    Pennsylvania,    last 
year. 

Silver  leaf,  said  to  be  caused  by  Stereum  purpureum,  was  reported  by 
the  Section  of  Plant  Pathology  as  killing  one  tree  on  the  University  Farm  at 
St.   Paul,   Minnesota.' 

Die-back  caused  by   Valsa   leu  cos  to  ma  Fr.    var  cincta  Rolfs.    -  Reported 
fro  m  Ohio. 

Sap   rot  caus  ed  by  Schizcphylum  commune  -  Reported  from  Ohio. 

Shot   hole  caus  ed  by  Cercospora  '  ci  rcumscissa   -  Reported  from  Ohio. 

Fro  st  in  .jury  was  much  greater  than  usual   in  Washington. 

Winter  injury  -   Reported  from  Ohio   (much   loss),    and  Washington. 

Niter    injury  caused  by  excess   of    nitrates   in  soil,   was  reported  from 
Colorado   as  abundant,    causing   10%  loss. 


APRICOT 

Brow  n   ro  t  caused  by  Scler  otinia   cinerea    (Bon.)    Schrot.      was    reported 
from  Oklahoma  and   western  "Washington. 

Scab   caused  by  CladospOTium  carpcphilum  Thiirn.    was  Observed  in   Oklahoma 
(three   occurrences   noted),    Texas    (urimpor  cant ) ,    and  New  Mexico   (slight  in- 
jury). 

Ccrvneum  blight  caus  ed   by  Coryneum  bei.jer  j.nckii    Oudem.   was    reported  from 
Idaho   and  both   the  eastern   and   western  parts    cf  Washington.      Of    course,    it 
also  occurred   in   the  ether  pacific   Coast  states,    but   no    reports   are   at  hand. 

Ii!?3JL  spots .    causes   not  clear,    were   observed  in  Missouri  and   Texas. 

A  -i* t'u it    spct    of  uncertain    cause  was    reported  by  Heald   and   Dana   from  " 
Washington. 

Water   injury  was    reported  by  J.    G.    Brown   of  Arizona   as    follows:    "A  loss 
of  about   ^000  trees   in   the   lower  Salt  River1  Valley  due  to  water-logged  con- 
dition of  the   soil,    has    just  been  reported-      This   is   a    very  important  matter 
in   connection  with    irrigation.      Its   economic   importance    in  a    state   where  the 
orchard  acreage   is  small,    is   noteworthy. " 


ALMOND 


Scab  caused  by  n_?,edosrj<-n  jym   carporjhiium  Thiim.    was  abundant  on   the  twigs 
in  parts   of  Mississippi-,    AprC"i.F;-2S- 

Kernel  hiold  caused   by  ?on'.~ilJ  ium  sp  .    was    reported   from   Klickitat 
C  ount  y ,    ty'a  sh  in g  to  n  *  - 
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DISEASES  OF  SMALL  FRUITS 

GRAPE 

Black  rot  caused  by  Guignardia   bidwellii    (Ellis)   V.    &  R. 

This,    the  most  serious  disease  of  the  grape,    occurred  widely   over  the 
entire   eastern  portion    of  th  e  United  States.      It  was   rrost  serious   in   the    south- 
ern two-thirds    of  th  e  country,  where  warm  weather  prevailed  and  where  spraying 
is  not  generally  practiced,    and  also  along  the  Atlantic  Coast  where   the   disease 
was   favored  further   by  abundant  moisture.      It  was   mentioned  as  being  consider- 
ably worse  than  usual  in  the    majority   of  the    Coast  states.      In  the   commercial 
areas  of  New  York,   Michigan,    and  northern  Ohio,   however,    where   systematic   spray- 
ing with  Bordeaux  is  practiced,    the    disease  was   satisfactorily  held  in  check 
and  an  excellent  crop  of  grapes  was   produced.      The  extensive  vinyards  of  Cali- 
fornia  do  not    seem  to  suffer   from  black   rot. 

The  extent   of   the   losses   is   indicated  by  the   following  estimates   of 
collaborators: 

Connecticut  -  10%  injury,    Pennsylvania   -  10%  loss,    Delaware  -  25%  in- 
jury,  Yfest  Virginia  *  10%  loss,    South  Carolina   -   25%  loss,    Georgia   -  10%  loss, 
Florida  -  5-50%  foliage  affected,    Alabama   -  10%  loss,    Louisiana  -  5-20%,    Texas  - 
5%  loss,    Arkansas  -  5%  injury,    Kentucky  -  5%  injury,    Illinois  -   1/2%  loss, 
Iowa  -  trace   loss,    Missouri   -  2-50%  loss    in   individual  cases.      Losses    of   75-100% 
were    reported  by    two    growers   in  Connecticut,    and  20,    15,   and  25%  reduction   in 
yield   was    observed  in   three   localities    in  Louisiana.      One-half  the  crop  was 
lost  in  a   one-half  acre  vineyard    in  Cape  Girardeau  County,   Missouri;   and  30-50% 
reduction  in  yield  was    recorded  for  York,    Huntingdon,   and   Wyoming  Counties, 
Pennsylvania.      In  Michigan  it  was  present   in  some   neglected  vineyards,    causing 
losses   of  not  over  10%,    but   the  commercial  orchards   were   largely   free. 

The  following  dates   of  first  appearance  were  given  by  ro  11a  bo  ra  torsi 

May  7 .  Flor  ida  June  21    Delawa  re 

May   30 .* .  .  Georgia  June  27 Indiana 

May  30 South  Carolina  June  27    Missouri 

June    Arkansas  July  17    Pennsylvania 

June   21 Alabama  August  20 Connecticut 

Muscadine  grapes  were  said  not  to  be  affected  in   Georgia,    and  Concords 
were  mentioned   as  rotting  badly  in  a   number  of  states. 

In  general,    spraying  with  Bordeaux  was    said   to   give  satisfactory  re- 
sults when  the    fungicide  was  properly  applied.      In  Delaware,    however,   many 
growers  claimed  to  be   unable    to   control  black   rot  with  the  ordinary  grape 
spraying  beams  with  4-5  nozzles   per  row.      The    Station,    therefore,    recommended 
that   the   spray  be   directed  by  hand  to  the  clusters,   using    two   leads   of  hose 
with  a  group  of  2-3  nozzles   on  each. 


163 

Downy  mildew  caused  by  Plasmopara  yi  tic  o  la.  (B.    &  C.  )   Berl.   and  tie   T  oni. 

Downy  mildew  was   more   prevalent  than   in   1919   when   it    occurred   in   sub- 
normal  amounts.      It  was    reported   from  Vermont   (scarce),    Connecticut  (more 
than  average),    New   Jersey   (common,    not   serious),    Pennsylvania    (more   than 
19l8),    South  Carolina   (common),    Louisiana   (slight),    Texas    (trace),    Ohio, 
Kentucky   (l%  loss   at  Experiment  Station),    Illinois   (very  abundant,    1-2%  in- 
jury,   1%  loss),   Minnesota,    and  Iowa   (corrmon). 


Powdery  mildew  caused  by  Unc inula  necator    (Schw.)   Burr. 

Reported  from  Connecticut   (probably  average  amount),    South  Carolina 
(local),    Iowa   (trace),    Missouri   (uncommon),    Arkansas    (common,    trace   injury). 


Anthracnose   caused   by  Gloeosporium  ampelophagum  Sacc 

Reported  from  Delaware,  Ohio,  West  Virginia,  Mississippi,  and  Arkansas. 
According  to  Manns  and  LeCato,  June  ~^0,  the  disease  caused  ^0%  loss  of  a  heavy 
set  of  Concord  grapes  near  Dover,  Delaware,  while  Moore's  Early  was  only  about 
2^o  affected. 


Other  diseases. 

Cr own   gall   caused  by  Ba_3te_ri-iiIIl  jumefaciens_  Sm.    &   Towns,    was   reported 
from  Delaware   (common,    1%  injury),    Ohio,    and  New  Mexico.      It   occurs   commonly 
in   the  vineyards  of  the  Pacific  Coast,    especially  in  Oregon   and  Washington,    and 
apparently  varies   but  little   from  season   to  season. 

Dead  arm  caused   by  C r ypt o so o re  11  a  vitj  cola   (Reddick)    Shear  was   reported 
from  New  Jersey    (rare),    Pennsylvania    (probably  less    than  1918),    Virginia, 
Ohio   ( f  ew   scattered  cases),   and   Michigan   (vineyards    sometimes   decimated  but 
new  growth   all    right). 

Ripe   rot,caus  ed  by  Glomerella   cingulata   (Stoneman)    Sp.    &  von   S.  ,    was 
reported  from  Delaware   as  very    corrmon   and  severe,    apparently  causing   large 
losses,    but   which,    on  account  of    complications  with  black    rot  and  anthracnose, 
were  very  difficult   to  estimate. 

White   rot  caused  by  Coniothyrium  diplodiella    (Speg.)    Sacc    was   report- 
ed to  be  very  severe  in    the   southern  part    of  Illinois,    where   1-2%  injury   oc- 
curred,   according    to    H.    W.   Anderson. 

Root   ro  t  caused  by  Oz on ium  omnivorum  Shear  was  prevalent    on  heavy   lands 
in   Texas  according  to  J.    J.    Taubenhaus. 

A  leaf  s_pct    thought  to    be    caused  by  Cercospora  viticola  was   collected 
in  two  localities   in  Ohio. 

Lightning  killed  3   rows    of  grapes,    each   4-0  yards   long,    two  miles    from 
Dover    in   Kent  County,    Delaware,    according,    to   J.    M.    LeCato,    June  28. 
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STRAWBERRY 


Leaf    spot  caused   by  Mycosphae^ella    fragariae    (Schw.  )    Lindau. 

In  1919    leaf  spot   occurred   praotically   everywhere   the    strawberry  was 
grown.      It  was   reported  from  the    majority   of   states  and   for  the  most  part  was 
generally  distributed   and  present  in  about   the  average  amounts.      In   Florida 
and  Georgia,    however,    it  was   thought   to    be   somewhat  less   abundant  "than  usual. 

In  general  the  percentage    of  plants   injured   was   rather  high,    but  the 
actual  loss   slight.      Six  states  gave  estimates    of  percentage   of  crop   injury 
as  follows:      Vermont   10-15%,    Delaware   5%,    Georgia  5-75%,   Minnesota  less  than 
1%,   Arkansas   25%,    anl   Colorado    10%.      The   dates    when   the   disease   was   first 
called    to    the    attention   of  collaborators  were: 


April   l8    Mississippi 

May Arkansas 

May  10 Georgia 

May    24 Minn  es  ota 

May   27.... Indiana 

May    29 Was  hi  ng  ton 


Juhe    Oklahoma 

June    Wisconsin 

June  1 Vermont 

June  17 Ohio 

June  20 Pennsylvania 

August   5 Colorado 


There   seem,    to  be   rather  marked   differences   in  varietal    susceptibility 
to  this   disease.      In  Minnesota,    where  varietal  differences  were  noted,    the 
disease  was   said    to   be   severe  on  the    cultivated  varieties   Superb  and  Dunlap, 
and   on  wild  plants.      In   Illinois   the    Belt    (William  Belt)   was   very  susceptible 
according   to  H.    W.Anderson,    and   in   Texas   L.    R.    Hesler  found  it   to  be   more 
abundant   on   K3  ondike   than  on  Lady   Corneille. 


Gray  mold   rot  caused   by   Botrytis   sp. 

Gray  mold    rot   was  reported   in  the   field  only   from  Connecticut   (prob- 
ably less   than  usual),    Michigan,   Wisconsin  (trace,   where  planting  was   too 
thick),    Minnesota    (local),   and    Louisiana. 

Inspectors   of  the    Bureau  of  Markets  examined  8l    cars   of  strawberries 
from  various   states   and   found  more    or  less   gray  mold  rot  in  37  °?   tnem   as 
follows: 

Table  47*    Percentages    of  gray 
found  by  market  inspectors,    1919* 


mold   rot    in   shipments    of   strawberries 


as 


No.    cars 

:    Average 

per  : 

:No.    cars 

: Average  per 

Origin   0:" 

with 

!    centage 

of    : 

:    Origin    of 

with 

: centage   of 

shipment 

decay 

:    decay 

:    shipment 

.decay 

: decay 

Alabama 

1 

1 

:Miss  our  i 

4 

10 

Arkansas 

8 

25 

: North  Carolina 

2 

15 

Delaware 

1 

t 

:0hio                             : 

1 

— 

Ken  tu  cky 

6 

34 

: Tennessee             •    ! 

7 

14 

Lou  i  si  a  na 

3 

:            20 

»Wi  scons  Lfi                : 

1 

35 

Michigan 

2            : 

12 

: Unknown                    ; 

1 

45 
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Rhizopus    rot  caus  ed  by  Rhizopus  nigricans. 


This   disease  was    reported   by    collaborators  as  being  present  in  the  field 
in  Pennsylvania,    Mississippi,    Louisiana,    Texas  ,-   Iowa,   Nebraska,    and -Kansas. 
R.    B.    Wilcox  reported  finding    it  in  Ohio    cut   apparently  it  was   only  on  berries 
previously   injured  mechanically.      In  Iowa    ■the  disease  was    said   to  be   common  and 
severe,    and   in   Kansas   it  seemed   to  be    the  cause   of  considerable   loss  as   is  in- 
dicated by  the    following  report    of  L-    E.    Melchersj 

"The  past  season  the    Rhizopus  disease   was-,  causing  serious   in- 
jury on  immature  strawberries.      The  fruit  was  attacked  and  decayed 
when  unripe   and  before    it  was   ready  for  picking.      It  was   noticed 
that  wherever  the  berries    "touched   the  ground  the  disease  was   se- 
rious.     Mulching  with  straw  undoubtedly  will   prevent   some   of  this. 
Especially   on   Senator  Dunlap  and  Progressive." 

The  rot  was  common   in   the  ■  m  rke  ts  as  usual.      The   following   table  gives 
one  an   idea   of  the  losses    it  may  cause   to   berries   in.  transit. 

Table  $.      Percentages   of  Rhizopus    rot  in   carload,  lots  as  found   by 
market   inspectors,    1919.  ..         •■ 


No.    Of           ! 

Percentages  of 

Origin  of   shipment  j 

cars  with    ■ 

Rhizopus   ret            : 

Place  where    inspected. 

ret 

Alabama 

2 

5-50   in  each   car 

Cincinnati. 

Arkansas 

6 

15,10,17,15,15,15 

,    Des  Moines,    Detroit,    and 
St .    Lou  i  s . 

Delaware 

:            1 

50-55 

Cleveland. 

Ken  tu  cky                          < 

3 

6O-80,    20,20 

Chicago   and  Detroit. 

Louisiana 

:            3 

10,    £0,    slight 

•    Kansas   City,    Detroit. 

Maryland 

:            1 

25 

Pittsburgh. 

Michigan 

!               1 

:    ^0-A0 

;    Chicago. 

Missouri 

:             2 

•    20-25,    15 

:    Chicago   and  Indianapolis. 

North  Carolina 

.       .      1 

.  8 

Philadelphia. 

Ohio 

2 

«  50,15 

:    Detroit  and  Cleveland. 

Tennessee 

:            3 

:   Aft^Q,    some 

:    Chicago  and  Cincinnati. 

Wisconsin 

:            1 

1  35 

!    Milwaukee. 

Total  ca  rs  w  ith   Rhizopus    ro  t 

Total    cars   strawberries    inspected 


26 

8l 


Other    diseases' 


Powdery  mildew   caused   by  Sphaerotheca  humuli   ( De  C  )    Burr,    was   reported 
from  New   Jersey,    Nebraska,   and  Texas. 

Nematode  -   Tylenchus  dlpsaci    (Kuhn)    Bastian  was.  found  at  Corvallis, 
Oregon.      (See   Byars,    L.    P.,    Pnytopath.    10:   91-95.*    1920). 
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Leaf  blight  onus  ed  by  Phoma   obscurans  E,   &  E.    was   reported   by  H.    W« 
Anderson  as    abundant  in    Illinois,    oCcurr  ing  th  rough  out   the  year.      He    states 
that  the  disease  has    been   confused  with   the   ordinary  leaf   spot    (Mycosphaerella 
fragariae ) »      The  Dunlap   variety  was   quite    susceptible   in    Illinois. 

Leaf  blotch   caused   by  Ascochyta    fragariae   was    reported   from  Connecticut 
where    it  was   about   as   usual.      According   to    G.    P.    Clinton   this   probably  did  more 
damage   than   the   Mycosphaerella   leaf   spot   especially   on  the    variety  Glen  Mary, 
which,    according    to  him,    is   very    susceptible. 

Crown   rot,   probably  due  to    Rhizoctonia,    occurred  in  Idaho,    and  undeter- 
mined  root    rots   were  reported  from  Alabama   (apparently  of    some  importance   in 
some   localities),    and   Wisconsin   (local,    trace    of  injury). 

Fruit  rot,    thought  to  be  caused  by  Rhizoctonia   on  berries   resting   on 
soil   occurred   in  parts   of  Washington.      Some   injury  to   the  vines   was   also  re- 
ported. 

A   slime  mold    did    some  damage   to   crop   in  Nebraska   during  wet  weather. 

Drought  injury  -  Connecticut. 

Winter    injury  -  Connecticut,    New  Jersey. 

Frost   injury  -   Washington  (crop   reduced  nearly  one-half). 


RASPBERRY 


Anthracnose    caused  by  Plectodiscella  veneta   Burkholder. 

Anthracnose  undoubtedly    occurred  much  more   widely  than  is   indicated   by 
the  reports   that  were    received.      These  were   from   the  following   states:      New 
Jersey,    Pennsylvania,    West  Virginia,    Ohio,    Indiana,    Illinois,    Wisconsin,    Minne- 
sota,   Missouri,    Arkansas,    Oklahoma,    and   Washington.      In  most    of  these  states, 
particularly  those   in   the  central  part  of  the  country,   the  disease  was   general 
and   the   cause   of   some  loss.      Regarding  the  disease   in  Ohio,    R.    B.    Wilcox, 
Office    of  Fruit  Disease    Investigations  has  given  the    following   report: 

"Anthracnose  was    common  in  nearly  all    fields,    especially  on 
black   raspberries   of  all  varieties.      Damage  hard   to    estimate. 
During  1919   the    crop  was    reduced  considerably  by  dry  weather 
during    the   picking   season,    and    tie    effect   of  the  drought  was 
much   increased   by   the   occurrence   of  numerous   anthracnose    spots 
on    the  canes.      A  more    tangible   effect  was  the  killing  and  weak- 
ening   of  many   tips  and   buds    on  young  growth  late   in    the   season, 
which   will    reduce   the    crop   of  1§20.      Reduction   of  1919    crop, 
probably  at  least  10%." 

.  The  injury  in  West  Virginia  was  estimated  as  10%,  in  Illinois  l-3%» 
Missouri  50%,  and  Arkansas  10%,  while  the  actual  loss  of  black  raspberries 
in  Wisconsin   was   placed"  at  2.-^%. 
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Black  raspberries    were  much  mo  re  Severely  attacked   than   red  varieties. 
The  Sunbeam,   Minnesota,  and    King  in  Mirine ^6ta>;   the  Turner   in.  Wisconsin;   and 
the  Cumberland,    Kansas   31ack,    and  Cardinal  in  Missouri,    are  reported   susoepti- 
ble«      King  and  Miller  are  reported   as  among  the    least  affected  in  Wisconsin. 

In  Wisconsin  one  grower  claimed  good  results   with.  a.  dormant  spray  of 
lime   sulphur  1-20.  ■     .;■;   .;' V  . 

Spur  blight    caused  by  Mycosphaerella    rubina   (Pk.)  Jacz. 

This  disease  was  reported  from  Connecticut,  (probably  usual  amount)', 

Illinois   (abundant   on  all  red  varieties  observed),  Ohio  (general,),    Wisconsin 

(trace   on  blacks,   general   and  slight  on   reds),   and  Washington   (Pierce   and 
Thurston  Counties). 

R4    B.    Wilcox  of  the   Of f i  oe   of   Fruit  Disease  Investigations,    reported 
for  Ohio  as  follows: 

"Spur  blight   occurred  generally  on  both  red  and  black' var- 
ieties,  meet  abundantly  on  the    former,    though  apparently  not 
doing  much  damage  there.      Considerable  damage   to   seme  fields 
of  blacks,  especially   of  the   Kansas  variety,   though  mostly  in 
the  way  of  killing   buds  and   spurs,    thus  reducing  the   1920  orop. 
Average  damage  very  small." 

In  Minnesota   it  was  found  on  wild  as  well   as   cultivated  raspberries. 
The  following  varieties  are  listed  as   susoeptible  in  that  state:      Turner, 
Sunbean,   Minnesota,    King.      In  one  case  Cuthbert  and  Louden   were  not  attacked, 
while    King,    in  the  same  row  with  them,  was  affected.      In  Wisconsin  R.    E. 
Vaughan  reported  Marlboro  aS   least  affected  of  the  red  varieties. 

Cane  blight  caused  by  Leptosphaeria   coniothyrium  (Pokl.)   Sacc. 

Cane  blight  occurred  on  r  ed  and  black  raspberries  in  New  Jersey,  Dela- 
ware, West  Virginia,  Ohio,  Indiana,  Illinois,  Wisconsin.,  Arkansas,  and  Idaho. 
As  a  whole  it  did  not  do  much  if  any  damage,  although  10%  injury  in  Delaware, 
5%  in  Arkansas,   and  1%  or  less   in  West  Virginia  was  reported. 

Yellows   (cause  unknown). 

Yel  lows  was  reported   from  Connecticut  (one  report),    Pennsylvania,    Ohio, 
Indiana   (rare),   Wisconsin  (scattered  on  black,.' and   general  on  red   raspberries), 
Minnesota   (probably  very  general),   and  Colorado  (slight).      In  Pennsylvania  as 
high  as  50%  of  the  crop  was  injured  more  or   less  in  two  counties.     Collabora- 
tor    C.    R.    Orton   reported  the  disease   to   be  present  in  most   of  the  old  red 
raspberry  patches,    but  usually  not  recognized  by   the   owners. 

In  Ohio  R.    B.    Wilcox     reported,   "Common  on  all  red  varieties  noted,   and 
found   occurring  in  a   few  fields    of  blackcaps   of   1h  e  Cumberland  variety.      Injury 
to  blacks  negligible;    to  reds  probably  10%.H 

Cuthbert  was  reported   susceptible   in  Pennsylvania. 
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Leaf  spot  oaused  by  Sup  tor  ia    rubi   Westd< 

This  disease  was    of    slight   importance  according   to    the  report?  from  Con- 
necticut,   New  Jersey,    Ohio,    Wisconsin,    Minnesota,   Missouri,    and    Oklahoma. 

Orange   rusts   caused  by  Gymnoconia    interstitialis    (Schlechtc)/    Lagerh. 

and   Kunkelia    nit  ens  . 

This   was    reported  to   the   survey  as   follows:      Connecticut   (i  stage,    long 
cycle,    about   as  usual),    Indiana    (very  prevalent   early  in  season),    Illinois 
(occasionally  observed),   Wisconsin,    Minnesota,    Nebraska,    Oklahoma    (Early  Harvest 
least  susceptible,    McDonald   most),    Iowa    (common,    one  plantation  plowed  up  be- 
cause  of   rust),    and     Washington. 

Other   diseases. 

Crown  gall   caused   by   Baoter ivtm  tumifaciens  Sm.    &  Towns,    was   common  on 
raspberries.      It  was   reported   from  New  Jersey,    Delaware,    Ohio,    Illinois,    and 
Wisconsin.      Injury  of   10-12%  was    estimated  in  Delaware,    2-5%  in   Illinois,    and 
in  Wisconsin  it  was  considered   one   of  the    important  diseases.      R.    B-    Wilcox 
reported   from  Ohiot 

"Very  common,    though   severe   in  only  a   few   plantations.    Espec- 
ially destructive   to    reds.      Damage    impossible    to  estimate;    "possibly 
5%  on  reds,    1%  on  blacks;      these   figures   can  only  be   guesses.      Per 
cent  of    infection,    of  course,    much  higher  than  this." 

The  variety   Turner  was    fa  id    to  be   most  and  the    St.    Regis  least  resist- 
ant  in  Wisconsin. 

Rust   reported  as   caused  by  phragmidium   imitans   was    collected   in  Washing- 
ton. 

Powdery  mildew  caused   by   Sphaerotheca   sp,    was   observed   in   Ohio  and 
Minnas,  Ota. 

Fruijfc  rot  caused  by  Botrytis    sp.   was   r eported   from  Minnesota   and  Washington, 

Sun  scald  caused  by  intense   sunlight  was    rather   general    in  parts    of 
Colorado,    causing   slight   injury. 


BLACKBERRY,    DEWBERRY,    AND   LOGANBERRY 


Orange    rusts   caused  by   Gymn o_c onia_  interstitialis   {'Schlecht.  )    lagerh. 

and   Kunkelia   nitens. 

In   1919    one  or  the   other  of    these   rusts   were    reported   from  practical  ly 
all  states   in   the    eastern  half   of   the   country   (east  of  the  95th    merician),     . 
.   and  from  Washington,    Most  of   these  states   indicated  that  rust  was   very  common, 
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especially  on  wild  blackberries.  Susceptible,  cultivated  varieties  were  also 
severely  affected  in  some  places.  In  carts  of  Ohio>  R.  B.  Wilcox  reported  as 
high  as   10%  infection  in  some  fields,    while    it  was  absent   in  others. 

The  dates  when  the    first  reports   of  rust  were   received  were  given  by 
collaborators  as  follows: 


April     -  Arkansas 
May  -  South   Carolina 

May  -  Georgia 

May   10  -   Illinois 
May   12   -  Washington 
May  19  -  Missouri 


May  27  -  Pennsylvania 

May   20  -  Indiana 

June  9  -  Minnesota 

June   12  -  Ohio 

June   15  -  New  Hampshire 


In  the  District  of   Columbia   the  disease  appeared  on  the    first  young 

leaves   of  wild  blackberries   shortly  after   they  emerged  from  the   buds. 

Notes   on  the  resistance   of    varieties   to  rust  were  furnished  by  two 
collaborators   as  follows;  , 

Georgia:    "pew  cultivated  berries    in  Georgia.      Perhaps  more    wculd  be 
grown  if   rust  was   not  so  serious.    -Am  testing   some  resistant 
dewberries   with  good   results."  McClintock. 

Illinois ;    "In  a    patch   at   Urbana,    LaGrange,    and    Snyder   were   plant- 
ed side  by   side.      The    LaGrange   rusted  so  badly   that  they  had 
to  be  dug   out,   while   the  Snyders  were  entirely  free    from  the 
disease.      La   Grange    is  not  regarded  as  being   as  susceptible 
as  Early  Harvest."     H«    W.    Anderson. 


Leaf  spot   caused   by   Septoria    rubi  Westd. 

This  spotvas    reported  from  New  Jersey,    Pennsylvania,    Ohio,    Wisconsin, 
Minnesota,    Iowa,    Missouri,    Mississippi,    Texas,    Washington,    and  California. 
In  general   it  was  unimportant,    tut  in  California   the   combination  of   this   dis- 
ease and  weather  conditions  has    caused  considerable    damage   to   blackberries, 
raspberries,    and   loganberries  during  the  last  two   seasons. 


Anthracnose   caused  by  Plectodiscella  veneta   Burkholder . 

On  blackberry   this    disease  was    reported  from  New  Jersey   (also    on  dew- 
berry),   Delaware,    Ohio,   Wisconsin,    Illinois,    Missouri,    Kansas,    and  Washington, 
It  was   common  in   the  first  four   of  these   states,   but  seemed  to  be   of  econ- 

omic   importance   in  Delaware,   where    it   was   severe  in   some  sections. 


Other   diseases. 


Crown  gall   caused   by  Bacterium  tumefaciens   Sm.    &  Townes.    was   reported 
from  Ohio  (occasional),    Texas,    Wisconsin,   Minnesota,    and   Washington.      It  was 
reported  important  only   in  Wisconsin,    where    it  was   said  to  be  the  limiting 
factor  in  production  in    the  largest  blackberry  section. 
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Powdery  mildew  caused  by  Sphaerotheca  humuli   (De  C*  )   Burr,   was    report- 
ed by   R.    B.    Wilcox,    Office    of  Fruit  Disease  Investigations   from  Cuyahoga, 
Loraine,    and  Lake  Counties,    Ohio  as  follovys:      "Very  prevalent   late   in   summer. 
Great   differences    in  severity  on  different  varieties,    the    Taylor,   Ward,    and 
Blowers  being    worst,    in  the   order    named,   while   Wilson  and  Snyder  were    rather 
resistant.      Eldorado   (most   commonly  grown)  moderately  affected.      Little 
damage." 

The -disease  was  also  reported   from  Minnesota. 

Dou ble   blossom  caused  by  Fusarium  rubi  Winter   -  common  in  New  Jersey, 
Delaware,    Mississippi,   and   Louisiana.      In    the  two   latter    states    it  was   noticed 
in  April,    especially  on  wild  plants. 

Cane   blifo t  caused   by   Leptosphaeria   coniothyrium  (Fckl.  )   Sacc.    -   report- 
ed from  Ohio  and  Wisconsin  (one    occurrence  in  Monroe  County). 

Spur   blight  caused   by  Mycosphaerella   rubina    (Pk.  )    Jacz,   was    collected 
in  one  place    in  Outagamie   County,   Wisconsin. 

Leaf   blight ,    thought  to  be  of  bacterial  nature,   was  reported  from  Pierce 
County,    Washington. 


CURRANT 

Leaf  spot   caused   by   Mycosphaerella   grossulariae    (Fr.  )    Lind .    occurred 
in  Pennsylvania,    New  Jersey,    Ohio,    Minnesota,    Iowa,    and  Missouri.      It  also 
doubtless   occurred   in   many  other    states  although    the  se  were   the    only   ones 
from  which    it  was  reported.      In  years   prior  to  1^19    reports  were   received 
from  the    additional  states   of  Maine,   Vermont,    Massachusetts,    New  york,    Delaware, 
Maryland,    Indiana,    Michigan,   Wisoonsin,    Iowa,      South  Dakota,      Arkansas,   and 
Washington. 

Anthracnose  caused  by  Pseudopeziza   ribis   Klebahn  was   reported  only   from 
Minnesota,   where    it  was   collected   on  Ribes  aureum,    R.    vulgare,   and  R.   amer- 
icanum. 

"  Blister    ra  st  caused   by  Cronartium  ribicola   Fisch.   von  Waldh.   -  Report- 
ed  by   collaborators   in  New  Hampshire,    Vermont,    (wide   spread),    Connecticut 
(on  several  species    of  Ribes),    New  Jersey    (two   species    of   Ribes),   and  Minnesota. 

Cane   blight    caus  ed   by   Botryosphaeria   ribis  Grossenbacher  and  Duggar 
was   common  and    destructive  inparts    of  New  Jersey  and  very  destructive  in 
Cuyahoga  Couty,    Ohio,    on  seme   plantations. 

Angula  r  leaf   spot    caus  ed   by  Cercosoora   angulata   Winter   -  Reported  as 
common  in   Iowa,    causing  defoliation  in    cases. 

Cane  blight  caused  by  Nectria   sp.   was  reported   from  Minnesota,   North 
Dakota,    and  New  Mexico. 

Die-back   caused  by  Botrytis    sp.    reported  from  Washington  and  California. 

Rusts.      Miscellaneous   rusts   were   collected  on  Ribes   in  Minnesota  and 
Connecticut.      In   the  later    state   G.    P.    Clinton  reported  the    collection    of 
Aecidium  grossulariae   on  black  currant  for  the    first  time  on   that  host.      It 
occurred  on  both   leaves    and    fruitt 

Gloeosporium  ribis    (Lib.)   M.    &  D.   was   reported  very   common   in  New 
Jersey. 


GOOSEBERRY 


Powdery  mildew  caused  by  Sphaerotheoa  mors-uvae    (Schw.  )    B.    &  C.    -  Re- 
ported  from  Missouri,    Iowa    (on  wild  gooseberry),    Colorado    (slight),    Idaho 
(fairly  common;    about  5%  loss),   and  Washington* 

Leaf  spot   oaused   by  Mycosphaerella  grossulariae    (Fr,  )    Lind.    -  Reported 
from  New  Jersey   (common),    Ohio    (less),    Minnesota,    and  Missouri* 

Anthracnose   caused   by  Pseudopeziza   ri  b  i  s   Klebahn  was   reported  from  New 
Jersey    (common),    Minnesota,    and  Washington. 

Blister    ruKt  caused    by  Cronartium   ribicola   Pisch.    von  Waldh.    -  Report- 
ed widespread   in  Vermont   (see  also   currant  pa ^e   lyO  and  pine    in   later  report). 

Rusts   of  various  kinds  were    reported  from  Ohio,    Minnesota,    Iowa,    and 
North   Dakota. 

Die-back  caused  by  Botrytis   sp.'  was   reported   from  Pierce  County, 
Washington. 

Sun  scald   of  fruit  on  bushes   was   rather  general    in  Cuyahoga   County, 
Ohio,    according  to  R,    B.    Wilcox.      In  some  plantations   nearly  all   fruit   on 
bushes  was    ruined  during   the  hot  weather    of   July  3-4* 


CRANBERRY 


C.    L»    Shear,    Bureau   of  Plant   Industry,    has   kindly  furnished  the  follow, 
ing   report  on  the   cranberry  disease    situation  in   1919:' 

"The    season  Of  19^9  /  while  not    showing  any  unusual   amount 
of  disease  and   rot   in  the    field,    showed  much'  more   rot  and 
spoilage   during   distribution  and  marketing*      This  was   true  not 
only    of  the    fruit   from- -New   Jersey  , Massachusetts,   and  Wisconsin, 
but  also    from' the  Pacific  Coast.      Just  what  the  cause   was,    is 
uncertain.      It  may  have  been   due   to  unusually  favorable  cli- 
matic   conditions    for   the  development   cf    rot  after  picking    or  to' 
the  unusual  amount   of  infection   of   fruit  during    the   growing 
sea  con. 

"Early    rot  casued  by  Guigna  rdia  vaccinii ,    bitter    rot  caused 
Glome  re  11a   c  ingulata  vaccinii,   end   rot    caus'ed  by  Fusicocouni 
putrefaciehs, and'  ripe   rot  by  Sporonema   oxycocci  were  very  preval- 
ent in   eastern  berries.      On    the    Pacific  Coast  the  most  important 
rot  occurring   in   our  examinations   of  fruit    seemed  to   be   end   rot. 

"The  red  leaf  spot  caused  by  Exncanisium  vaccinii,    Sclera- 
tinia,    and  a   black  spot  disease   caused  by  an  unnamed   organism, 
were  prevalent  in  some  particular  bogs   rather    seriously." 

The  actual  percentages    of  decay  found   in  carload  shipments    of  cran- 
berries by  market   inspectors    is   shown  in   the   following   table. 
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Table  49.      Losses    of  cranberries   from  decay  as   shown  by  inspection  of 
cars  at  destination,    191cj. 


Origin  of  shipment 

:   No.    of  cars 
!    with  decay 

Average   per- 
centage  of 
decay 

:    Range   of  percentage 
:   .            of   decay 

4 

Massachusetts 

New  Jersey                       < 
New   York 
Pennsylvania 
Wisconsin   . 

:                19 

5                \ 
:      .             1                   : 

1 
:                  1 

18                j 

8 

17 
7 
4 

5  cars   28-48 
14  cars   5-22 

7-10 

1                17 
>                 7 

■     4 

Total 


27 


Number    of    cars   inspected  -  37 


MULBERRY 


A  bacterial   bligh  t,    possibly   caused  by  Bacillus  mo  ri,    was  'reported   from 
Erie    County,    Pennsylvania,   by  J.    H.    Muncie,    and  from  Madison  County,    Indiana, 
by  M.    W»    Gardner. 

Root  rot  caused  by  Gzonium  onmivorum  Shear   occurred   on  mulberry   in 
Texas  according  to  Taubenhaus. 

A  blight  of  unknown  cause  was   reported  from  Fulton  County,    Ohio. 


DISEASES   OP  SU3-TR0PICAL  FRUITS 


CITRUS 


Scab  caused  by  Cladosporium  ci  tri  Massee. 

Scab  was   reported'  from  Florida  and  Porto  Rico.      In  Florida,   where   there 
was  more    scab  than  during  the   previous   season,    it  was   generally  distributed, 
causing  losses    to    grapefruit  as  high  as   50fo  in  local    instances.      Nine    cars 
of  Florida  grapefruit  inspected   at  Boston  November   15-^8,    V)13,   were  reported 
by  market  inspectors   as    showing  the    following    percentages    of   scab:      15-20, 
15-20,    10,    10,    8,    8-10,    12,    20,    and  20. 

Scab   in  P^rto  Rico  was   said   to  be   on    the   increase  causing  varying 
amounts    of  loss. 
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Melanose  caused  by  Phomopsis  cit ri   Pawcett. 


According   to   H.    E.    Stevens    this  disease  was   generally  distributed  in 
Florida   citrus    groves  and  was   more   abundant   than  usual    because  of    ihe    wet 
summer*      In  s  xie  instances   from   1-^0%  of   the   fruit  was  injured.      The   disease 
merely  disfigured  the    fruit  so    that  the  loss  consisted  chiefly   in  a   reduced 
selling    price.      Considerable    loss   was    sustained,    however, by  this  fungus 

Table    5^*      Stem    end  rot    of  citrus   caused   by  Phomopsis    citri  and  Dip- 
lodia    sp .    as    found  by  market   inspection   of    carload  shipments    from  Florida    in 
1919. 


Grapefruit 

Oran 

ge 

Plac?    of 

Fer  cent    : 

:    Place    of              : 

Per   cent 

inspection      : 

Date 

rot               : 

:    inspection 

Date 

•    rot 

Buffalo            j 

Jan.    11-13      J 

2          : 

4 

9 

:   Pittsburgh        1 

Jan. 

6 

!       18 

Houston             ; 

«           29                  ■ 

4 

:    Boston             •  •  ; 

11 

21 

:           15 

Buffalo            . 

Feb.    5              i 

t          : 

:    New  York 

•1 

28 

:              t 

5              1 

t           : 

:    Boston 

» 

29 

1           6 

Cleveland        ; 

Mar.    15             - 

2           : 

:   Houston 

if 

29 

:            13 

Fort  Worth.      ; 

11          19                ! 

3          : 

:    Pittsburgh 

Mar. 

12 

4 

Detroit            : 

Apr.    24            - 

3          : 

:    Chicago 

H 

22 

1         45 

Chicago             : 

Oct.   1               ■ 

8          : 

;   Jacksonville 

II 

2o 

:            25 

Dallas 

M         q 

*S           : 

:   New   Orleans 

-   Oct. 

20 

:            11 

Minneapolis    ! 

«       28                  - 

26 

s    Milwaukee 

ti 

24 

:             8 

"      £9          j 

2\          , 

:   Cine  irmati 

n 

29 

!             8 

Detroit 

Nov.    3 

15          : 

:    littsburgh 

Nov. 

1 

1           6 

Chicago 

"      5 

2          : 

:    Chicago 

it 

1 

!                  10 

»      G 

2 

j    Atla  nta 

11 

5 

3 

•1       xi 

17 

11 

0 

12 

Kansas   City 

■      8 

:    Boston 

11 

12 

!                    O 

Minneapolis 

»      8 

:                0           : 

:    Baltimo  re 

n 

13 

1                25 

Bost  on 

t    ■      24 

i           3 

it 

15 

:           35 

Chicago 

.    ■      17-18 

»           13         : 

:    Buffalo 

« 

17 

5 

Cleveland 

.     *      17-18 

:            10          : 

:    Chicago 

11 

20 

:            4« 

Den  ver 

.    «      17-18 

1              6          : 

:    Pittsburgh 

:    Dec. 

4 

:            10 

Minneapolis 

:      «        I7-I8 

1              7          : 

{    Buffalo 

it 

9 

33 

Pittsburgh 

:      "        19 

:              3 

:    Pittsbu  rgh 

n 

11 

Dallas        ) 

:      "         20-21 

:            10 

•1 

12 

1           10 

Denver        ) 

:      " 

8 

■    Chicago 

ti 

19 

7 

:               0 

St.    Paul    ) 

,      11 

■           7 

:    Fo  rt  Wor  th 

11 

24 

!              4 

:    Cincinnati 

m 

23   ' 

:              9 

!                3           : 

•    Columbus 

11 

23 

-              2 

:               2 

•    Washington 

>      •) 

31 

-               2 

Cincinnati 

;    Dec.    8 

:               4          : 

Indianapolis 

:      "        11    - 

:              4          : 

Bos  ton 

:      "        30 

:              10            : 

Total  No.    cars   -  34 


6.6   (Av,0        Total  No.    cars  -  29 


13.3(Av.: 
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(Phomopsis   citri)   causing    stem  end    rot    of  citrus   fruits  both   in  the  orchard 
and   during  transportation  and   marketing.      Stevens   reported   this   phase    of  the 
disease  about  as   usual   in   the  field*      Local    instances  were  noted  where  5-50% 
of  the   fruit  was  attacked.      Stem    aid   ret    caused   by   this  fungus   and   by   Dip- 
lodia   was   found  in  shipments   from  Florida,    Porto  Rico,   and   Cuba.      The   percent- 
ages  in  Florida   shipments  are  given  in  Table    50. 

V/ither   tip  and  anthracnose   caused  by  Colletc-trichum  gloeosporioides  Penz, 

Wither   tip  and  anthracnose  were  reported   by  H.    E.    Stevens  as   occurring 
about   as   usual. in  Florida*      The  disease    of  the    fruit  was   found  by  market  in- 
spectors  as   shown  in  the   accompanying  table. 


1919. 


Table  ^1.      Anthracnose   of  citrus  fruits  found -in  commercial   shipments, 


Fruit 

:    Origin   of 

:    No.    cars 

:   Place  of 

:    Per  cent  anthracnose 

shipment 

:    inspection 

Grapefruit 

!    Florida 

3 

Buffalo 

Trace   in  all  cars. 

' 

:            1 

,    Jacksonville 

8%  in  2  boxes,    28%  in 
:          remainder. 

Lemon 

Italy 

:            1 

Jacksonville 

6%  affected  fruit   of 
which   10%  was  a   loss. 

Orange 

Florida 

1 

Jacksonvi  lie 

About   1%. 

Calif  ornia 

1 

New -York 

l8*20%   fruit  infected  with 
2*8    spots   on   each. 

!    Unknown    . 

1 

Chicago               : 

15%  affected.    Spots    one 
inch    to    one-third 

1   , 

the  surface    in  size. 

Blue  mold  rot  caused  by   Pc-nioillium  sp. 


This  disease  probably   caused  more   loss   of   citrus  fruits,    particularly 
lemons,    than  any   other   rot  affecting  the  fruit  during   the   process    of    market- 
ing.     Figures   obtained   from  the  ma  rket .  inspectJ  rs  »    certificates    of   inspection 
indicate  that  about  one    out    tf   every   ten  lemons   they  examined  were,  affected 
with    this   rot,    that  about  six   out   of  every  hundred    oranges  and   three   out   of 
every  hundred  grapefruit   were   likewise   affected  with   blue   mold. 
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Table   ^2 .      Blue  mold  rot    in   shipments    of    citrus  as  determined  by  inspec- 
tors  of  the   Bureau    of  Markets,    1919. 


Orange 

Grapefru  it 

Lemon 

Source 

.   Wo.    cars 
:    wi  th    ro  t 

:      %  rot   : 

:    No.    cars 

:   with    rot 

%  rot   : 

:    No.    cars 
:   with   rot 

%  rot 

Arizona 

:            2 

!           10      : 

California 

153 

:            8      : 

•             5 

23 

:            6l 

!          13 

Florida 

101 

14      : 

:          58          1 

0        : 

:  '           -          : 

Texas 

- 

:            1 

:          6        : 

j               -          ' 

- 

Cuba                ■ 

- 

;                —        ; 

:             1          ! 

5        1 

;                     — 

— 

Italy 

- 

: 

:             - 

5 

17 

Unknown          < 

3 

:            4      : 

:             — 

—        : 

;               — 

Total 

259     ; 

;    65    - 

:            66 

Average  % 

rot  in  cars- 

with   decay  ; 

IO.7    : 

8.9    : 

13  4 

Total   no. 

cars    inspected  449          ' 

155 

•.      s7  ; 

Average  %     ; 

rot  in  all   ■ 

cars    inspected 

6.2    : 

3-7  ;■ 

10.2 

Other   diseases 

Scaly  bark  caused  by  Cladosporium  herbarum  var.    citricolum  Fawcett,    oc- 
curred in   slight  amounts  ^as  usual  in  Florida.      It  was   localized  and  confined 
chiefly  to    Volusia,   Brevard,   Osceola,    Polk,    De   Soto,    Manatee,    Pinellas,    and 
Hillsboro  Counties. 

Foot   ro  t  caused  by  Phytophthora   terrestria  Sherb.    occurred  about  as  usual 
in  Florida  and  "was   confined  mostly  to   sweet  seedling    groves  and   trees   on 
Rough   Lemon  stock." 

Gummos is    (cause  unknown)   was   more   or  less   widely  distributed  in  the   north- 
ern part   of  th  e  citrus  belt  in  Florida. 

Center    rot    caused  by  Alter naria   sp.  was   f  cund  in  10  of  the  87   cars    of 
California  lemons    inspeoted,  causing  an  average   of  11%  decayed  fruit.      The  de- 
cay occurred  in  all  stages   from  slight  to    complete  and  affected  from  2-30%  of 
the  lemons.      One  car  of  California   oranges   also   was  reported  as   showing  an 
occasional   orange   affected  with  Alternaria. 

Brown    rot  caused  by  Pfrthiacystis   ci  trophthora  was  found  by  inspectors 
in  at   least  two    cars    of   California   lemons  and  one   car  of   California   oranges. 

Stem  end   rot  caused  by  Diplodia   sp  .    -   (See   Table  50.  ) 
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PINEAPPLE 


Fruit  rot  caused  by  Thielaviopsis   paradoxa '  (PeSeyn. )   v.    Hohn. 

This  was   the   only  pineapple    dis  ease   of  consequence   brought  to   the   at- 
tention of  the   Survey  in  1919   and   practically  all    of  the  reports   that  were 
received  concerned  Cuban  fruit  inspected  in  some  of  our   larger  cities.      The 
following   table  shows    Ihe  situation   in   some  detail. 


Table  53*      Losses   to   Cuban  pineapples   from  fruit  rot   in   individual  cars 
as  shown  by  markets   inspection,    1919* 


Place  where 
inspected 


Chicago 

II 

It 
tt 
w 

II 
II 
tt 
•I 
II 

Columbus 
it 

Chicago 

Milwaukee 

It 

Omaha 


Milwaukee 

Pittsbu  rgh 
Hew   Orleans 
Columcus 


Flint,    Mich. 


Date  of 
inspe  ction 


Percentages 

of  decay    in 

individual  cars 


Severity  of  decay. 


Jan.      8 


Feb 

•    9 

Ma  r 

.  12 

t! 

13 

II 

15 

Apr 

•  14 

it 

14 

11 

34 

11 

16-18 

11 

lb -18 

11 

16-18 

♦1 

16-18 

May 

5 

»i 

21 

»i 

22 

11 

23 

n 

23 

11 

27 

ti 

28 

it 

28 

it 

31 

11 

31 

Jun 

e  3 

tt 
11 

3 

6 

it 

9 

it 

9-11 

11 

9-11 

it 

9-11 

11 

10 

Some   crates   showed  30' 
ly   complete  decay. 
Range  15-70%. ; 
Two- thirds    complete  decay. 
Three -fourths      ■  " 

Two -thirds  "  " 

One-half  "  ■ 

II  it  n     p 

tt  it  « 

Mostly   complete  decay. 


b,most- 


Rar^e   15-65%,    20%  complete. 
Affected  about  1/2    of  each   fruit. 

II  It  j/z    II  it  n 

Mo  s  tl  y  r  pmpl  ete . 


Fruit   spotted,    occasional   com- 
plete  decay. 


Compjkete  decay, 
ti  ti 

Mostly  complete    decay 
11  11  tt 


Complete  decay 
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Pleae  whe re 
inspected 


Date   of 
inspection 


Percentages 

of  decay  in 

individual   cars 


Severity   of   decay. 


Rochester 
•t 

Des  Moines 
n 

Columbus 
n 

Washington 
Columbus 
Kansas  City 

Columbus 
Pi  ttsburgh 
New  Orleans 
Chicago 
Cincinnati 


June 

10- 

■12 

« 

10- 

•12 

h 

10- 

•12 

ir 

10- 

•12 

tt 

11 

tt 

11 

it 

13 

ti 

16 

it 

lG 

l* 

n 

16 

18 

It 

19 

July  ; 

Nov, 

11 

Dec. 

22 

22 

10 

21 

30 

9 

13 

48 

17 
24 
35 
17 
15 
37 
55 
12 


Mostly  complete  decay. 
One-third  bad  decay   involving 

1/3    of  each   fruit. 
n  n  »  11 

n  11  11  n 

Mostly  complete  decay. 

II  H  II 

One -half  complete   decay » 
Pour-fifths   complete  decay. 


Mostly  c  cmplete. 
Affected  1/2   of  each   fruit. 
11  it      11  11  11 

Mostly  complete  decay. 
Mostly  at   stem  end. 


PIG 


Rust  caused  by  Phys  op  u  11a  f  ici  (Cast.)  Arth .  (Uredo  fici  Cast.)  was 
reported  from  Florida  (generalj  loss  not  so  important,  occurred  ]ate,  first 
report  July  3)7    Alabama,    and   Texas    (prevalent). 

Anthracnose  caused   by   Glomerella   cingulata   ( Stoneman)    Sp.    and  Von   S. 
reported  fro m  Louisiana    (scattered,    damage  slight)   and   Texas'  (Hffrr is   County). 
What  was  probably  the    same  trouble  was  reported  as  Colletotrichum  from  Florida 
where    it  was    the   cause   of    occasional   loss    in  Volusia   and  Gadsden  Counties. 

Canker   caused  by  Microphonia   -  Texas. 

Leaf  blifeh  t  caused   by  Rhizoctonia   -  Florida. 

Leaf  spot   caused  by  Cercospora   -  Hawaii. 


)ATE 


Leaf  strait    caused  by  Graphiola  phoenicis   (Norig.  )   Poit  -  Reported  from 

Texa  s. 

Leaf  spot     caused  by  Exosporium  palmivorum  Sacc.    -   Reported  from  Harris 
County,    Texas,    as   occurring,  in  traces    and  unimportant. 
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BANANA 


Wilt   caused  by  Fusarium,    probably  cvberse   inodoratum  (E.    F.    S.  )    Brandea 
occurred   in  Porto   Rice   in  the    usual  amounts,   causing    about  2^%  injury  to   the 
crop,    according   to   J.    Matz. 

Freckle    caused  by  Phoma  musao  Carpenter   -  was   reported  by  Carpenter 
from   the  Island   of  Oahu  of  the  Hawaiian   group.      The   disease  attacked  the 
Chinese   or  dwarf  banana  almost  exclusively,    causing  serious  damage   to    fruit 
and   leaves.      Spraying  experiments  are  be  ing   conducted. 


LOQUAT 

Blight  caused   by  Bacillus  amylovorus   (Burr.)    Trevisan   reported  as   common 
in  Louisiana,    injuring  a  large  percentage   of  trees  but  causing  only  slight 
actual   loss. 


AVOCADO 

Scab   caused  by  Cladosporinm  sp.    was   reported   about   as  prevalent  as  usual 
but   somewhat  more   common  on   the  fruits   than  is   ordinary.      Locally   it  was   con- 
sidered severe.      First  report  was   in  April. 

Fruit   spot   caused  by  Colletocrichnm  sp.    was    reported  by  H-    E.    Stevens 
as  causing   more    injury   than  usual,    injuring   10-90%  °f  "the    crop   in    local    in- 
stances.     First  reported  in   July. 


iSEASES  OF  XUTS 


PECaN 


Scab  caused   by  Fusicladiur.  ef£u3um  V/int. 

apparently   scab  was    very    common  in  the   Southern  states   on  pecar   _«  't     es 
Reports    of    its   occurrence  were    received  from  South  Carolina,    Georgia,  is  , 

Alabama,    Mississippi,    and  Louisiana.      Losses  of    10  and    ;;'  were   estim    t^c   i» 
South   Carolina  and*  Georgia   respectively.      Susceptible    varieties  were  reported 
from  Georgia  as    follows:    Van  Diemer,   Mobile,    Delrras,    and  Georgia  Giant.      The 
Belmas  was   also   reported    susceptible   in  Alabama. 

Pe   dery  mildew  caused  by  Microsphaera  alni    (Wallr.  ) 

Reported  soranor    in    South  Carolina   {2%  loss),    Georgia,    Alabama    (loss 
small),    and  Mississippi   (small   loss). 
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Rosette    (non-parasitic) 


This  disease  was  reported  by   states   as  follows: 

Alabama;    General.    Reports   from  Washington,    Marengo,    Pike,    and  Houston 

Counties. 
Arkan  sas ;    Reported   from  southwestern  part;  of  state.      It  is  severe   on 

some  of  the   river   bottom  plantations   where  hardpan  prevents   the 

rise   of  ground  water   during   dry   season.      Less   on  sandy  than   on 

dark   rich   soils. 
Georgia;    General,   about   5/°  loss   in    state. 
South  Carolina;      Common,    about  5%  loss. 


Other  diseases. 


Crown-gall  caused  by  Bacterium  tumefaciens   Sm.    and   Towns.    -  Alabama, 
Anthracnose   caused   by  Glome  re  11a   cingula  ta   -  Georgia. 
Leaf  spot   caused   by  Cercospora   sp.   -   Louisiana. 


WALNUT 


Bacterial  blight  caused  by  Bacterium  .juglandis  was  reported  from  Ala- 
bama and  New  Jersey.  In  the  latter  state  it  was  abundant  on  English  walnuts 
and   the  cause   of    many   inquiries,    according    to    M.    T.    Cook. 

Crown- gall   caused  by  Bacterium  tumefaciens   S'rn.    and  ''Towns.    -  Reported 
from  Clarke  and   Pierce  Counties,    Washington* 
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It  should  be  understood  that  many  other  collaborators  and  pathologists 
have  assisted  in  gathering  data  within  the  states  but  the  following  list  in- 
cludes those  who  actually  furnished  state:  r-fg^rts  to  the  Washington  office. 


Alabama ....... 

Arizona. ...... 

Arkansas ...... 

Colorado.. . .. • 
Connecticut. „ . 
Delaware ...... 

Florida. ...... 

Georgia... „ . . . 


OOOOOOOG 


Idaho . 

J-  J.JLX  iiO-U  S  »  o  <«  «  o  « 


Indiana.. 


o  o  o  o  . 


Iowa ...Co..... 

Kansas ........ 

Kentucky.... . . 

Louisiana. .... 

Maryland.. 
Massachusetts. 

Michigan..  .„.., 

Minnesota. 
Mississippi. . . 


Dr.  G.  L.  Peltier 

Dr.  E.  ,|ot?0flfc1#9 

Prof.  J.  G.  Brown 

Dr.  J.  A.  Eftliott   ,,R,g 

Prof.  H.  R.  Rosen 

Prof.  J.  G.  Leach 

Dr.  G.  P.  Clinton 

Dr.  T.  F.  Manns 

Prof.  J.  M.  LeCato 

Dr.  H.  E.  Stevens 

Dr.  C.  D.  Sherbakoff 

Prof.  J.  B.  Berry 

Prof.  J„  A.  McClinftggJp  j 

Prof.  C.  W,  Hungerford 

Dr.  H.  I.  Anderson 

Dr.  F.  L.  Stevens 

Prof.  G.  H.  Dungan 

Dr.  M.  W.  Gardner 

Prof.  H.  S.  Jackson 

Dr.  G.  N.  Hoffer 

Dr.  I.  E.  Melhus 

Dr.  R.  0.  Cromwell 

Prof.  Lo  E,  Melchers 

Prof.  H.  H.  Haymaker 

Dr.  W.  D.  Valleau 

Dr.  C.  W.  Edgerton 

Dr.  W.  J.  Morse 

Prof.  C.  E.  Temple 

Prof.  A.  V.  Osmun 

Mr.  W.  S.  Krout 

Dr.  E«  A,  Bessey 

Dr.  G.  H.  Goons 

Mr.  Ray  Nelson 

Dr.  E.  C.  Stakman 

Dr.  G.  R.  Bisby 

Prof.  J.  M.  Beal 


Missouri. ........ 

Montana 


Nebraska. ....... 

Nevada. 

New  Hampshire . . . 

New  Jersey 

New  Mexico. 

New  York. ....... 

North  Carolina. . 
-fJ^rth  Dakota.... 

Ohio ............ 


Oklahoma 
Oregon. . 


e  a  *  * 


co«eccoc 


o  o  o  o  o 


Pennsylvania 
Porto  Rico 
South  Carolina.. 
South  Dakota. «,. . 
Tennessee. ...... 

U  bd-li  ;,   COO*C»«0«*0 

Vermont . ....... . 

Virginia. ....... 

Washington. ..... 


>st  Virginia. 


Wisconsin, 


Dr.  E.  E.  Maneval 
Prof.  C.  H.  Philpott 
Prof.  D.  B.  Swingle 
Dr.  H.  M.  Jennison 
Prof  H.  E.  Morris 
Dr.  E.  M.  Wilcox 
Prof.  C.  W.  Lantz 
Dr.  0.  R.  Butler 
Dr.  M.  T.  Cook 
Prof.  L.  Ho  Leonian 
Dr.  Chas.  Chupp 
Dr.  R.  A.  Jehle 
Prof.  H.  L.  Bolley 
Prof.  A.  D.  Selby 
Prof.  W.  G.  Stover 
Prof.  C.  D.  Learn 
Prof.  H,  P.  Barss 
Prof.  C.  E.  Owens 
Prof.  C.  R.  Orton 
Mr.  Julius  Matz 
Prof.  J.  L.  Seal 
Prof.  Manley  Champlin 
Prof,  S.  H.  Essary 
Dr.  J.  J.  Taubenhaus 
Dr.  G.  R.  Hill,  Jr. 
Dr.  B.  F.  Lutman 
Prof.  A.  H,  Gilbert 
Dr.  F.  D.  Fromme 
Dr.  F.  D.  Heald 
Mr.  B.  F.  Dana 
Mr.  A.  M.  Frank 
Dr.  N.  J.  Giddings 
Prof.  Anthony  Berg 
Dr.  J.  L.  Sheldon 
Dr.  R.  E.  Vaughan 
Prof.  W.  H.  Wright 
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PRELIMINARY  STATEMENT 


Sources    of    Information, 


This  summary  has   been  node  possible  by    the  receipt   of  a   large   number 
of  reports    on  diseases  gathered  from  various  sources. 

1.      The    collaborators   of  the   Plant  Disease   Survey  have   supplied  by  far 
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the   greatest  amount  of  info  rax.  ti on.      On  June  1,    1920  collaborators  numbered 
96      and  of   these  4^  were   acting   as   chief  collaborators   for  their   resepctive 
states.      All   of  these  persons  are   paid  only  nominal    salaries    so   that  whatever 
contributions   they  make   are   largely  voluntary.      In  most  cases   the  chief  col- 
laborators   sent  in    reports,    but  in    some    cases   other  persons  were   designated 
to  prepare   and    submit   the  state  summary.      The    list    of  names    on  the   cover  page 
are    those   of  persons   who  made  most   of  the   reports  to    the   Washington   Office. 

2.    Plant  pathologists   of    the      Bureau   of  Plant  Industry,   particularly  in 
the  Office   of   Cotton,    Truck   and   Forage  Crop  Disease   Investigations,    have   con- 
tributed  valuable    information.      In  many  cases   their  reports  have  already  ap- 
peared  in  mimeographed    form  in  the    News   Notes   of   the   Office    of  Cotton,    Truck 
and  Forage  Crop  Disease   Investigations,    fran  which  quotations  have   been  made 
frequently  in   the    following  pages*      The   notes   from  Mr,   D*    G.   Milbrath   in 
California  were    esepcially  helpful  as   these    constituted  meet   of   the   data   re- 
ceived   from  that  state.      The    quotations   from  Dr.    G.    K.    K.    Link   on  market  dis- 
eases are  also   noteworthy. 

3«    The    food  products    inspectors    of   the  Markets   Inspection  Service  con- 
ducted by   the    Bureau  of   Markets  have  collected   a  mass    of  data    during   1919* 
These   inspectors,    of  whom  there   are   nearly  50  J-n   number,    located   in  about' 
24  of  the   larger  cities,  examine  shipments    of    fruit  and    vegetable   products 
on  request   of  persons  vitally  concerned  and  prepare  certificates   giving  the 
results    of  their   inspection  in  detail.      These  certificates,    showing   the    ex- 
act condition   of   the  loads    when  they   arrive  at 'destination  a  re    filed   in 
Washington  with   the  Bureau   of    Markets  and  are  made    available    to    the    Plant  Dis- 
ease  Survey.      During   IM.19   we  have  examined  all   of  these   certificates   and   ex- 
tracted  those  data   which   show    the   percentages    ox    decay  of   various   kinds    of 
fruit  and  vegetable  rots.      The    results   of  this  work  are   presented   in  the   fol- 
lowing pages.      For   the    most  part,    they  take   the   form  of  tables. 

4'  Miscellaneous  reports,  letters,  extracts  from  publications,  papers, 
etc.,  have  been  made  during  "J.919  and  some  of  the  information  gathered  in  this 
way  has  been  used   in  preparing  this    summary. 

The   estimates    of   losses  are   largely  these    of   collaborators,    but  plant 
pathologists   of  the  Bureau   of   Plant   Industry  have  also  assisted  and  consider- 
able revision  has  been  made   in    the  Plant  Disease   Survey  Office.  '    The  esti- 
mates are   necessarily  rough   but   it   is  felt  that  they  are  an   improvement   over 
those    of   other   years   ard    are   about  as  accurate  as   can  be   obtained  at  this 
time.      The   Survey  has   in  preparation  Supplement  12   of   the  Plant  Disease 
Bulletin,    which  deals   with   crop   losses   from  plant  diseases   during  1919.      In 
this    supplement  percentage   loss  and  also  the   reduction 'yield    in  bushels   has 
been   given.      In   some  cases  the    figures  in  that  supplement  will  not   check  with 
those  in   this  present   summary.      This    is   on  account    of    further    revision  of  esti- 
mates.     The    figures   in  Supplement  12  are,    therefore,    the  most  accurate. 

The   Plant  Disease   Survey   wishes   to    express    its    thanks   to   the    collabora- 
tors and  plant  pathologists    of  the   Department    of  Agriculture  who  have  assist- 
ed  in  the  preparation  of  this  report  by  furnishing  notes   from  time   to    tine. 
It   is   hoped   that  even  more  persons  will  assist   in   the    work   of  accumulating 
plant   disease  information  during   tie  present  season  and  will   send   it  in   to 
the  Plant  Disease   Survey  for   summarizing  during   tie   winter  of  1920..     • 
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DISEASES   OP  POTATO 


Late  blight  caused   by  Phytophthora    infestans    (Mont.)   De   Bary. 

On  the   late  crop,    blighting   of  the  vines   and  the    accompanying   rot  were 
general    in  the    northeastern  part   of  the   country  as   far  west  as   Ohio  and  ex- 
tending down  the    Appalachians  as    far  as   Northern  Georgia.      On   the    early  crop 
the  disease   occurred   destructively   in   Florida  and  somewhat  along  the   coast  in 
Georgia;      Early  potatoes   farther  north   escaped   b3-igh  t   for    the    most  part. 

The   only   other    area   of  importance  was    that   in  Northern  "Wisconsin. 
Spotted    occurrences  were   reported   from  South  Dakota,   the   Upper   Peninsula   of 
Michigan,    Ohio,    and  California,   and   certificates    of  market  inspectors   show 
late   blight  rot- in  shipments    from  Illinois,    Iowa,    Minnesota,    Washington,    and 
Oregon',    although    these  reports  vrere  not  substantiated  by  observations    in  the 
field.    The  accompanying  map    shows   the   range  as   reported   to  the    Survey   during 
the   year. 


early  crop 


Also  in  Humboldt  Co.,   Calif ."f 


Pig.    30.      Range    of    late   blight  and   ret  of  potato   in  1919  as   ahown  by 
field  records-     Shaded  area    indicates   general    infection  and  dots   represent 
spotted   occurrences. 
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As  usual   the   disease   was  most  abundant  and  destructive    in  New  England, 
but  this  year   the    percentages    of   disease   in  Massachusetts,    Rhode   Island,   and 
Connecticut  probably  exceeded   th  at   in  the  three    states   farther  north.      In  South- 
ern New  England    the  disease   was   the   worst  it   has   been   in  years,    and  the  loss    in 
this   section  probably  averaged  about  25%«      G.    P.    Clinton  said   that   it  was   either 
the  most  serious,    or  next   to    the   most  serious,    outbreak   that  Connecticut  has   ex- 
perienced for   the   last   eighteen  years .   Eastern  New  York,    Pennsylvania,    Maryland, 

Table     y\     Amounts    of    late   blight  rot  in  carload  shipments   as   found  and 
reported    by  inspectors... 


No.    of 

:    Average 

:          Rang! 

3  of 

Origin  of 

cars 
wi  th 

.    percent- 
.    age   of 

.    percentage    of  rot 

:    Remarks  as    to    serious- 

shipment          : 

:    No.    of 

;    Per   c en  t 

:            ness    of  rot. 

rot 

rot 

:    cars 

Canada 

:       195 

10 

:      173 

:        15 

7 

:      I-25 
1    25-50 
1    50-75 

Plor  ida 

3     ■ 

24 

:           2 

:             2 

:0ccasional  potato  decayed. 

:           1 

50 

:Very   ir-regular  decay. 

Illinois 

G 

9 

4 

'      3-7 

: Slight  decay. 

:          2 

:    17-20 

: Decay    irregular. 

Maine 

503 

9 

451 
'        4f 

1-25 

:   25-RO 

5O-85 

Mar y la  nd 

1 

5 

'■          5 

Massachusetts 

;   1 

7 

:       2-3JS 

Michigan 

4 

.Slight  decay   in  most  cases. 

Minnesota 

32 

11 

:        29 
!            2 

•       1-25 
25-50 

■Mostly  slight  decay. 

1 

70 

Tecay   varied   from  25-100% 
in  different   sacks. 

New  Hampshire 

1 

9 

1 

8-10 

New  Jersey 

:          GO 

10 

53 

4 
3 

1-25 
25-50 
50-G0 

New   York 

82 

8      • 

79 

2 

1      : 

1-25 

25-35      '. 
50      ■ 

Mostly   slight    decay. 

Ohio 

1 

2         : 

2 

Slight  decay. 

Pennsylvania 

3    ■ 

1-7      ■ 

Slight  decay. 

Rhode   Island 

:             1      j 

10 

10           ! 

Virginia 

3 

2         : 

2           ; 

Slight  decay  . 

Wisconsin 

^ 

16        ) 

60      ■ 

7      ■ 

1-25        ; 
25-52       : 

Slight  decay  . 

Unknown   origin 

1 

2         : 

2      : 

Total 


1000 


Total   number    of   cars    inspected 


5959 
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and  West  Virginia  also  suffered   heavily.      The  disease  was   equally   bad   in  New 
Jersey  and  Delaware   on   the    late  crop  of  potatoes,    tut  as   the    early  crop   is   the 
principal   one    the  actual  less   in   these  states   was   not  so  great  as   in   those 
where  late  potatoes  are  no  re    important* 

A  table  giving  percentages  and  bushels  loss  is  given  elsewhere  in  this 
bulletin,  (Supplement  12,  1920),  but  for  convenience  a  portion  of  it  is  pre- 
sented here: 


Table    55"      Percentage   los3  from  late  blight  in  states  where   one  or  more 
per  cent  damage  was   incurred  in  l^lS* 


State 


Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 


Per  cent 
loss 


10 
20 

15 

25 

30 


State 


New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 


Per   cent 

loss 


8 
5 

15 

10 

2 


State 


Per  cent 

less 


West  Virginia 
North  Carolina 
Geo  rgi  a 
Florida 
Wisconsin 


15 

i 
2 


The   disease   was   found  abundantly  in   shipments    of   potatoes    from  the 
northeast  portion    of  the    country    and    from  Canada.      Table  ^4  shows    the   distri- 
bution  of  cars  by    states  and  the 
amounts   of  decay. 

The   loss   to    the    early  crop 
in  the    northern  and    central  parts 
of   Florida  was  heavy.      The  dis- 
ease  started   there   about  the 
first   of  March  and,    favored   by 
wet  an d   cool   weather,    scon  be- 
came  epidemic.      In  the  Hastings 
Palatka   Section   it    is  estimated 
that  20%  loss  was    sustained,   while 
for  the   state  as   a  whole    15%  loss 
is   thought  reasonable. 

The  disease  apparently   ".a.. 
not    important  in  the  Lake   States 
except   in  Northern  Wisconsin, 
where    considerable    vine  and    iuber 
injury    took  place.      The   accompa- 
nying map    shows    the   region  where 
the  disease   occurred  on  the   tu- 
bers.     A  trap  showing  the    vine   in- 
jury would  be    approximately  the 
sarre.    Killing   of  muchof  the  foliage 
took  place   in  Barron,      Chippewa, 
Rusk,    and  3unn  Counties,    and    or.e- 
fourth    total  killing  was    evident 
on   the  heavier  soils   of    Langlade, 


Fig-  31-  Geographic  distribution  of  late 
blight  tuber  rot  in  Wisconsin,  1-1'y.  Af- 
ter map  prepared  by  W.    W.    Wright. 
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Lincoln,    Marathon,    Price,    Taylor,    Oneida,    Burnette,    and  Polk  Conanties.      Five   to 
twenty-five  per   cent  was  evident   on  newly   dug  green  potatoes    in  Barron  and 
Chippewa  Counties   about  September   12.      County  Agent  R.    P.    Cuff  of  Barron   County 
estimated  that    the  loss  to    the   farmers   of   Barron   and  Chippewa   Counties   from 
rotted   tubers   and   loss   in  handling   was   at  least  $300,000.      The   following   points 
regarding   tuber  rot   were  noted  by   W.    H.    Wright   who    followed  the   situation  close- 
ly  in  Wisconsin  last  year: 

(1)  The    severity  of  tuber    ro  t  was    related    to    the   sererity    of   the 
foliage    injury, 

(2)  The    foci   of  the  infection   in   1919   corresponded   to  the   areas 
where    the    disease  was   observed   in   1918. 

(3)  Very   severe    tuber  rot   was   more   or  less   coincident  with    the 
foci   of  primary  infection   in   19 19 . 

Regarding   the    general   situation  in  Wisconsin  Wright  reported  as    follows: 

"The  development  of   late   blight  during   the    season   of  1918  and 
1919    indicated    that  the    great  potato  growing  sections    of  the   state 
are   probably  never    free   of    the    disease,    that    is,    it   is  epidemic. 
Such  being  the    case,    the   danger  from  an  epidemic  developing   will 
always   be  a   possibility.      Whether   or   not    one   occurs   will  always 
depend   on   soil   and  climatic   conditions   and  on  the    efficiency   of  the 
control  measures, 

"There  cannot  help  being  a   large  amount    of   infected   seed  plant- 
ed  in   1920,      With  an   average   season    there  are  almost  certain  to  de- 
velop many   foci   of   infection  early   and  spontaneously.      In  case    of 
favorable  weather    conditions   it  is    difficult  to  see  how  a  general 
epidemic   is   to    be  prevented. M 

The    influence    of  the  weather    on  late    blight   in  1919    is   worthy    of   note. 
In  Florida,    where  the   disease   appeared  earlier    than  usual   (March  /\) ,  .the   weather 
was  wet  and   cool  much    of  the  time  from  then   until  harvest,    with  the   result  that 
the  disease   became    destructive.      In  Maine,    New  Hampshire,   Vermont,    Massachusetts, 
Connecticut,    New  Jersey,    Pennsylvania,    and  Maryland   special  mention   is   made    of 
the   fact  that   the   disease  was    checked  by   the   dry  weather    of   late  July  and   early 
August  but   became  prevalent  later   in  the    season  with    the   occurrence    of  wet 
weather  in  late   August  and   September,      In  Wisconsin   excessive   rains   during 
August,    high  humidity ,    low   temperatures,    and  no  killing   frosts  until   October, 
all   tended   to  accelerate   blight  and   rot. 

Table  56  gives    the  approximate  dates  when   late   blight  was    first  seen  by 
collaborators.      These   constitute   all  the   dates   given    on    report  cards   filed   in 
the   Survey   Office.      The    literature  has   not  been  examined  for  dates   of  first 
appearance, 

Early  potatoes   escaped   for    the   most  part   in   the    northeastern   late  blight 
section.      The  disease  developed   too   late   to   be   of   consequence   on  that  crop. 
Clinton   in  Connecticut  mentioned   that   some  persons   seemed  to  think    that  Dibble's 
Russet   rotted  less    than  other  varieties  and  Vaughan   in  Wisconsin  reported  Rivals 
as   more   resistant  than  Green  Mountains. 

Results   of    spraying  were   reported  as    follows: 

Florida;      ''Spraying   with   Bordeaux  successful."    (Sherbakoff) 
New   Jersey:      "Bordeaux  gave  fine   results."    (Cook  and   Martin) 
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Pennsylvania;    "Sprayed   fields   show    little   or   no  infection."      (C    R. 
Orton,    October  15.  ) 

New  Hampshire;  "We  have  found  that  an  8-4-50  Bordeaux  mixture  applied 
every  two  weeks  gave  superior  protection  to  a  4-4-5O  mixture  ap- 
plied weekly  and  that  Bordeaux  mixture  in  which  the  ratio  copper 
to  lime  is  1:1/2  gives  better  protection  than  those  in  which  the 
more  usual   ratio  1:1   is   employed."      (Butler) 

Vermont;    "A  number  of    farmers   who   did  not   give   a  late   spray  had  a   high 
percentage   of   rot."      (Gilbert) 

Connecticut:    "In   this    state  spraying  has  not    come  into  general  prac- 
tice,   partly  because  no   farmers   specialize   on  growing  potatoes 
and  we  have   no  particular  potato  district.      In  general,    I  would 
say   that   fields    that  were   sprayed  thoroughly  this    year  gave    fair 
returns,    but   spraying   did  not   cut  down  over   ^Qffo  of  the  loss   from 
the  rot."    (Clinton) 

Table    56.      Dates  when  late  blight    of   potatoes   was   first  noted  by  collab- 
orators as   shown  by  Survey  records. 


Date  wr 

ien  di 

seas^ 

3  was 

first  ?ep 

:>rted 

to  cc 

)  11a  bora  tor 

'S. 

State           ; 

1903: 

1905 

19  Ob" 

:1907 

19  C3 

I909 

:  1912;  1913 

:1914 

•1915 

19l6 

•  1917 

:19l8 

:1919 

Me.                i 

:9-10 

8-Lt 

'7-23 

7-E 

N.    H. 

8-10 

7-28 

.6-24 

[8- 

Vt.               : 

8-13 

7-M 

*9-l 

:7-9    ' 

8-8 

:10-1 

Mass . 

.7-25 

7-24 

Conn. 

8-8  ■ 

7-19 

.7-24. 

7-17- 

8-4 

N.    Y.           : 

G-25 

£-22 

9-Lt 

:8-Lt« 

=  7- 

6-23 

8-2 

•b-20: 

7-16 

N.    J. 

9-5 

: IO-24 

7-15 

7-15: 

Pa. 

8-16 

7-15 

7-17 

Md. 

8~i 

8-1 

Va.               . 

7-21:7-1 

7-16 

7-1 

W.    Va  . 

7-19: 

8-1 

7-25 

N.   C. 

5-     ! 

7-15 

Ga. 

5-25 

6-10 

Pla. 

4-5 

t> 

=  4- 

,4-1  I 

4-2  • 

3-4 

Ala . 

4-1 

Ohio 

7-15 

7- 

:0-9 

8-22 

8-I7: 

. 

8-9 

7-24= 

10-6 

Mich. 

,8-M 

n            , 

Wis . 

7-12 

3- 

-3-      • 

9-1     ! 

8-11 

7-28 

8-13 

7-26 

Minn. 

9-6  - 

8-5 

8-12 

7-13  i 

I'F- 

ii-3 

Iowa 

17-14 

8-b  . 

Wash . 

7-     :5-30 

•8-20:9-15 

Ore. 

r\ 

b-Lt 

E   =  early  in  month,      M  =  middle   of  month,      Lt  =  late  in  month. 
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West  Virginia;      "We   conducted  potato   spraying  experiments   and  secured 
very   satisfactory  results.      The  experimen ts   were   conducted   in  a 
20  acre   commercial,   field  and  the    increased  yield  amounted  to  ap- 
proximately ^)Q%  as  a   result   of   spraying,"    (Giddings) 

Early  blight  caused  by  Macrosporium  solani  E.    and  M. 

Early  blight  was    reported  from  practically  all  states  where   potatoes 
are   grown.      It  was   said  not   to  have   been  found,    however,    in  Washington  and 
Montana,    and  it  was   not    common  in,  the   northern  parts    of  the.  other    northern 
tier  of   states   such  as   Minnesota,    Michigan,    Wisconsin,    and  Maine.      It  was  com- 
mon  in  almost  all   states  and   abundant   in   a   number    of  them   including   New  Jersey, 
Delaware,    Kentucky,    Tennessee,    Onio,    South  Dakota,   and  Colorado.      Certain 
collaborators   mentioned  parts    of  their    states    uhere    the    disease  was   worst. 
Thus,    in  Florida    it  was    especially  common  in   the  southern  part  and   a    similar 
condition  .was   mentioned  in  New  Hampshire.      In  Arizona    it  was  worst   in  Coconino 
County,   which  is    the   largest  potato  section,   and   in   Kansas   it  was   epiphytotic 
in  parts    of  the    Kansas  River    Valley. 

Regarding  the  situation   in   the    Kansas  Volley,    J.    W.    Blachly  reported 
as    follows: 

"In  my  last  trip   to    th  e .  Kaw  Valley    district  June    17  >    I  discovered' 
■that   early   blight   had  developed  in  a  number   of  potato,  fields.      In  fact, 
there  have  been   only  a   few   outbreaks   in  the   history   of   the    Kaw   Valley 
potato  industry.      The    last  one  wss   in   1915  an^   ^id  very   little   damage. 
In   abont  1^03   several  fields    suffered  quite  severely.      The   present 
outbreak   is   by  far    the  most  severe   of  any.      The    disease   is   strictly 
a   wot  weather  trouble. 

"Following  is  an  estimate  of  damage  done  in  certain  parts  of 
the  Kaw  Valley.  This  estimate  was  made  by  an  examination  of  the 
maturity  of    the  potatoes. 

Lerape,    damage  35$  over    early  estimate    of  yield. 

Loriiig,    damage  35%-over    estimate  3  weeks   ago. 

Edwards vi .lie,    Kansas,    damage  35%. 

DeSoto,   damage  35% "from  early  blight  and   15%  from  blackleg 
ever    the  estimate   'iforee  wee.ks  ago. 

Williamstown,    damage  20%. 

Perry,    damage   2*%, 

Topeka,    damage  25%. over  estimate   3  weeks   ago. 

Rcssville,    damage   only  slight. 

"A  few   of   the  growers   sprayed   their   late  planted  potatoes  and  I 
believe   they  are  receiving   considerable   be  refit    thereby.      The  Cobblers 
are   not  affected  very  much  by  blight,    in  fact,    I  do    not  believe  there 
will  be  over   10%  damage  on  the    Cobbler    crop.      Dry  weather    is   setting   in 
now  and  I    think  it  will  aid   the  late   planted  potatoes;      a  great  many  of 
the  early  planted   fields  have  completely  lost  their  foliage  and    the 
rest   of    them  will  lose  their  foliage  within  the   next   few   days.      This 
seems  to  be    the  worst   epidemic   of  early  blight    that  has   been  in  the 
Valley,    in  fact   only   one  or  two   growers  have  had   any  experience  w  ith 
it  before." 
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The      losses   from   early  blight  were   moderate   on   the   whole   and   not  so 
large  as   in   1918.      The  esti rates   of   collaborators  have  been  brought   together 
and  the  percentage   losses  are  given  on  the  accompanying  trap.      The   losses    in 
bushels   will   be   given   in  Supplement  12,    1920. 


Pig.    32.      Percentages    reduction   in  yield  of  potatoes   from  early    blight, 
1319.      (See   also   PI,    Dis.    Bui.    Supl.    12,    1^20). 

Dates   of   earliest  recorded  appearance   in  1919* 


March  31    « Flor  ida 

April   l8 Mississippi 

May Arkansas    (on   early   potatoes) 

May   13. Tennessee 

,l      15 South  Carolina 

n      2o Georgia 

"      28    Arkansas 

June-    ,  ,    Maryland 

"        8  ' Oklahoma 


June    1A   • •  • 
July  lb    .  • 

. . .    Indiana 
. . .    Minnesota 
.  . .    Connecticut 

»      20    .  • 

...    Maine 

»      28    ,. 

, ,  .  .    '"is  cons  in 

Augur  t    .  .  • 
m      20   .  • 

, . . .   N. Hampshire 

. . .    Colorado 

September 

.  . .    Arka  n-^as 

(in  late  potatoes) 


The   disease  was   nearly   alv/ays   reported   worst  on    the    early  varieties   such 
as   Irish  Cobbler.      Late  maturing  potatoes   like    chose  of   the  Rural  and  Green 
Mountain  groups  as   a  rule    were   not   badly  attacked. 
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In  a   number  of    states   difficulty    is    experienced   in  controlling  this   dis- 


ease   with  Bordeaux. 


i.iUS 


in  Georgia  nearlv  as   much   in.iury  took  place   on   cer- 


tain sprayed  fields  as  on  those-  that  were-  un  sprayed.  In  Florida,  Bordeaux  was 
not  entirely  successful.  On  the  other  hand  Tennessee,  and  also  Wisconsin,  re- 
ported  aiccess   with   Bordeaux  wh  en  carefully   and  thoroughly  applied. 


Fusarium  wilt  caused   by  Fusarium  oxysporium  Schlecht. 

This   disease   occurred   to  a   greater  or    less    extent  in  practically  all 
states  where  potatoes  are  grown   with   the  possible  exception    of  northern  New 
England,    cut  injury  pas   not  severe   except   locally   in  some   of  the   states   occu- 
pying a   belt  through  the   middle  portion   of  the   country.      For    the    United   S hates 
as  a  whole    the  disease   was   probably  about   as   prevalent    as   in  1910,    out   in 
Colorado,    owing   to   a   dry    summer,    there  was   considerably  less    than  usual  and 
in  Minnesota    it  was   also   below  normal.      On   the   other  hand  in  some  01    the    states 
farther  west  such   as  California,    Nevada,    and   Idaho,    the    disease    seemed   to    Le 
fully   as   destructive   if  not   more    so    than  in   the  previous  year. 

Estimates   of  fee  reduction  in  yield   from  Fusarium  wilt  have   been  made 
by   states  and    the    losses   in  percentages    and   bushels   will   be  giv3h    in  PIa:'K,  Dis- 
ease  Bulletin,    Supplement  12,    1°20.      For    convenience   the    tentative  percentage 
estimates   are  also  given  on   Hi  e  accompanying    map.      "These   figures   are   subject 
to  revision. 


Pig*    33*      Percentages   reduction   in   yield    of  potatoes    from  Fusarium  wilt, 
1919.      (See  also  PI.    Dis .    Bui.    Supl.    12,    192Q). 
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The  dates  when   the  disease   first    began   to  appear   on  the   vines  were 
given  by  collaborators   as    follows; 

July    Arkansas  August  3    Ohio 

12 Colorado  " Wisconsin 

lo    ♦•    Indiana  September  23    ....   Minnesota 

"        2o    Tennessee 

The   variety   Burbank  was  reported  most   susceptible   in   Nevada. 
Practically  no  headway   seems   to  have  been  made   commercially   in  the   con- 
trol  of   Fusarium  wilt. 

Verticillium  wilt  caused   by   Verticillium  albo-atrum  Reinke   and  Berth. 

This  wilt  disease  was    reported  from  Maine,    North  Dakota,    and    Oregon.    In 
Northern  Maine    it  was   found  by  M.    Shapovalov    in  at  least  two   large   commercial 
fields,    one  at  Ft.    Fairfield  and   the   other  at  Houiton,    where  affected  plants 
ranged  from  $-1%  in  different  parts    of  the    fields.      In  Oregon  no  especial 
search  was   reported,    but    it  was    said   to   be  present  in  about    the    same  amounts   as 
usual* 


Bacterial  wilt  caused  by   Bacterium  solapaeearum  F.    F«    S. 

The    range   of    this  disease    in  1919   was   distinctly  southern   as   usual.    It 
was    reported  from  North    ard   Soutn  Carolina,    Florida,    and  Arkansas.      In  no   state 
was   it  particularly  destructive  although    it  was   present  in  about  10%  of    the 
fields    in  North  Carolina   and   caused  rather   heavy  losses    locally  in  Florida. 

Stem   rot  and   scurf   caused   by  Cor ticium  yagum  solani  Burt. 

This   disease   was    reported  in  1919    from  all   states   except  Vermont,    Rhode 
Island,    Connecticut,    West  Virginia,    Kentucky,    Tennessee,    Mississippi,    Illinois, 
V/yoming,    New  Mexico,    Utah,    and  Oregon.      It  undoubtedly  occurred   in    those   states 
but  escaped    being    reported. 

In  general  it  was  not  so  abundant  as  usual.  This  falling  off  in  Wis- 
consin was  attributed  to  too  hot  weather  by  R.  E.  Vaughan,  and  in  Montana  it 
was    "thought    that  drought   was   the   reason   for    the    decrease. 

The   losses   which  were  below  normal,    occurred   chiefly  because   of  missing 
hills,    uneven    scands   ard    "little   potatoes".      The  estimated  percentage   loss   by 
states   is. indicated   on   the  map    in  Fig.    34'      The  losses    in    cushels  will  be  found 
in  another    supplement  of   this   publication   (PI.    Bis.    Bui.    Supl.    12,    1920). 

Approximate  dates   when  disease  was    first  noticed   on  vines  according   to 
collaborators: 

May  15 ,.,    South  Carolina        July    Arkansas 

June   2    Missouri  July  17    Pennsylvania 

June   9    •   Colorado  August  3    ^ew  Hampshire 

June    Wisconsin  nugust  15 Indiana 

In   Iowa    the  disease   was   said  to   be   worse   on  Early   Ohio   than  on  Rural 
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New  Yorker,   while   in  Wisconsin   the  Rural  group  seemed  to   be  more   affected   than 
the  Green  Mountain. 

Disinfection  with    corrosive   sublimate   is  mentioned   in  a   number  of   states 
as  being  very  satisfactory  and   no  unfavorable    comments  were   received,      Collab- 
orators were   asked    to    give  a   rough   estimate   of   the  percentage    of   growers   treat- 
ing potato  seed  and  the  following  replies   were    received: 

Ve rmont :      "Over   50%." 

Virginia;    "Very  few." 

West  Vi  rginia;    "Probably  20%  or  more." 

Tennessee ;_     "Ten   per    cent." 

South  Carolina  ;    "Very  few." 

Louisiana;      "Not   more   than  10%'.' 

Ohio;    "Eighty  per    cent." 

Mich  ig  an  :    "Probably  10%." 

Minnesota;    "Probably  10   or    20%.      Definite   figures   not   available."    (Bisby) 


Fig.    34.      Estimated  percentages    loss   from  Rhizoctonia    on  potato    in   1919. 
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Missouri;      "Likely  very  few."    (Maneval) 

Kansas;    "About  15%  of  the   potato  seed  planted    is   treated."    (Melchers) 

Colorado ;    "Probably  not  more   than  10%." 

Nevada;    " Twenty-f ive  per    cent."'    (Lantz) 

Idah o ;    "About  5^%  °f  growers  disinfect  potatoes,  using   corrosive   subli- 
mate."   (Hunger  ford) 

Washington:    "General  for    commercial  growers;    rare   for   the  home  garden." 

California ;    "Quite  general."    (Smith) 


Scab  caused  by   Actinomyces   scabies   (Thax.)    Gussow. 

Scab  was    common  as   usual.      A   number    of    states   such   as   New  Jersey,    Dela- 
ware,   Ohio,    and  Tennessee   reported  more    than   last  year,    while    other  states   like 
Connecticut,    Colorado,    and   Oklahoma   reported    considerably   less. 

It  was  also  said   to  be    especially  bad   in   certain   sections   of   many  states. 
Thus,    in   the    southeastern  part   of  Delaware    it  did  a   great  deal   of   damage   and    in 
parts    of  Southern   Idaho    it  was   serious. 

Estimates   of  injury  as  made   by    collaborators  are    given  in  the   following 
table: 

Table    57.      Percentages    of    injury  and  loss   to  potatoes   from  scab,    1919* 


State 

Percentage; 
of    in -jury.  • 

Percentage    ; 

loss           : 

State               ] 

Per 
of 

centage : 
in.iury.  : 

Percentage 
loss 

Vermont                    ; 

25-50   ; 

10-15        : 

:    A  rlca  it  a  s                 ; 

5      I 

_ 

Pennsylvania 

.       10-15         ! 

4-5         : 

:    Wisconsin               j 

: 

3 

West  Virginia 

10 

2 

;    Iowa 

! 

15-20 

South  Carolina 

!             10 

:               1          : 

:    South   Dakota 

25 

5 

Georgia 

:          15 

2          ; 

•    Nebraska 

- 

5 

Mississippi 

:            - 

!               5 

:    Nevada 

2 

- 

Louisiana 

:          10 

:          high 

:    Idah  0 

10 

2 

Texas 

:             — 

1           5 

Soil    temperature  has   recently   been    shown  to  be  an  important  factor  in 
scab  development  ( Jones,    L,    R.   andMcKinney,   H.    H.    Phytopath.    10:    63,    1920). 
It    is.  very  probable   that   geographic  distribution  and  variations   in  amount   of 
scab  from  year    to   year  may  be  explained  partially  on  this  basis.      Soil  type   is 
also  a  factor  to  be    considered  and    made   tie    subject   of    study,      McMillan  in  Colo- 
rado   reported  more    scab  on   sandy   land,    while  Gardner    in   Indiana   noted   it   as  very 
prevalent  on  heavy  soils. 

Early  varieties   were   said  to    be  mast  affected  in  Wisconsin   and   Colorado. 
The   Rural   New   Yorker  in   the    former   state   seened    to    be   the  most   resistant.      In 


193 

Minnesota    it  was    said   that,    "Early   Ohio'is    grown  more    than  any   other    one   variety, 
and  is  often   very  heavily   scabbed." 

Regarding   seed  treatment,    collaborators    were   asked  to   give   any  results 
that   they   may   have    expe  rienced  w  ith   warm  formaldehyde   or  warm   corrosive   subli- 
ne, te.      The   replies   were  as   follows: 

Vermont  *.    "Results    seem  to   be    satisfactory.      Merouric   chloride  method 
good," 

Connecticut;    "In  general,    formalin    is    the    treatment  given    for    scab   on 

potatoes,    and  as  yet,    so   far  as    I  know,    no   attempts  have   been  made 
to  use    it  in   the  warm  and  stronger  form."      (Clinton) 

Arka  nsas;      "Laboratory  test  did  not  show    warm  formaldehyde   to   be   satis- 
factory for    Rhizoctonia   that   ecu  Id  be  controlled  by  corrosive    subli- 
mate  or  by   soaking   in  formaldehyde."      (Elliott) 

Ohio:      "No   experimental  tests,    favorable    results   reported  by  a  few 
growers."      (Se]by) 

Michigan:    "Warm  formaldehyde   treatment  satisfactory   in  our   local  plots 
for  scab,    not    for    Rhizoctonia," 

Minnesota:    "Not    yet   used   by  growers.      Experiments  here  did  not  indicate 
the  necessity  for  heating    formaldehyde   and    our  experience  with  hot 
water  grain   treatment   indicates  that  growers   will  not  take  particu- 
larly kindly  to  it."    (  Bis  by) 

In  Wisconsin  corrosive  sublimate  is  considered  more  satisfactory  than 
formaldehyde,    according   to   R.    E.    Vaughan. 

It  is  estimated  that  5-10%  of  the  farners  in  Pennsylvania,  and  25%  in 
Nevada,    treated    their  seed   last  year  before  planting. 

.    Black  leg   caused   by   3a c  illus  atrosepti.cus   Van  Hall. 

31ack  leg   occurred  widely   in  l^l^?    it  be  ing    reported   from  Maine,    Vermont, 
Connecticut,    New   York,   New  Jersey,    Pennsylvania,    Delaware,    Maryland,   North   Caro- 
lina,   Georgia,    Ohio,    Indiana,    Michigan,    Wisconsin,   Minnesota,    Iowa,    Arkansas, 
North   Dakota,    South    Dakota,    Nebraska,    Kansas,   Montana,    Colorado,    Arizona,    Idaho, 
Washington,   and  Oregon. 

A  number  of    states   such  as   Connecticut,    Wisconsin,   Minnesota,    Nebraska, 
and  Washington   reported  less   than  usual.      This  was  attributed    to   the    dry    summer 
in  Nebraska  . 

The    losses    in   the  main  potato   sections   were. not  heavy,    as   a    rale,    although 
in   Kansas,    Arkansas,    Nebraska,    and    Idaho  estimated   losses   of   10,    4»    2»    and  3% 
respectively  were   sustained*      L.    E.    Mel 'hers   found   this  to  be  the    most   serious 
tuber    borne   disease   in    Kansas  and   J.    W.    Blachly   reported  the   following   regard- 
ing  the   outbreak   in  the    same   state: 

"The    past  week   I  inspected   about  25  potato  fields  and    ten  market 
garden  tracts    in   the    Kaw  Valley.      In  the   potato  fields    I  found  from  5% 
to   25%  black-leg.      In   one    of    the    treated   fields  at  Edwardsville,    Kansas, 
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treated  stock  on  probably  20  acres  showed  only  a  trace  of  black- 
leg, while  untreated  fields  showed  5%»  ai-d  seed  from  another  lot 
showed  10%, 

"At  Muncie,    Kansas,    1  found  a   field  which  had  about  l8%  black- 
leg   injury  and  also  was   showing   about  ;'0/o  loss    from  Rhizcctonia. 
This   section  has  had  excessive   rainfall  and  the  growers  are  a   little 
discouraged,      At  Turner,    Kansas,    a   few  miles   from  Muncie »    I  found 
from  5  to   10%  black-leg,    and   at  De   Soto,    Kansas,    I  found  an  average 
of  %. 

"At  Topeka  I  went   over  the  whole  section.     Mr,    Kelsey's   110 
acres   of  treated  stock  shaved  a    trace   of  injury  from  black-leg.    A 
field    of  GO  acres   of  untreated   seed  showed  from  5  to   10$  injury 
from  black-leg.    The  average   yield  from  this  district,   however,    should 
be   close  to   2^0  bushels,   and  in   sone    fields    it  will  average  300  bushels." 

In  Aroostock  County,   Maine,    only  traces  were    found  except   in  one  large 
field   where  about  5%  occurred, 

Judging   from   fee  reports  the  disease  was  most  abundant  last  year   in  the 
West.      Collaborators   in  Montana  and  Colorado   say   it  was  particularly  bad   in  the 
western  part   of  their    states.      In  Ore gen  as  high  as  25%  was    reported   in   individ- 
ual fields.      Estimates    of   losses    by   states   will  be  found   in  Plant  Disease   Bulle- 
tin 12,    1920. 

The  earliest  dates    of  recorded  appearance  were: 

May  20 Washington  June Wisconsin 

June  1    Georgia  July   5    Minnesota 

"      1   » Maryland  "      0    Col  orado 

"      12    , low  a  Augu  Ft Ohio 

"      17 Ind  iara 

Seed  treatment  with  corrosive    sublimate    is   mentioned  as  giving  good   re- 
sults   in  Wisconsin,    Kansas,    and  Idaho.      The  evidence   collected  by  Blaehly   in 
Kansas    is  given  above*     Melchers    in  the   same  state   says,- 

"In  untreated  seed  the  amount  varied   from  1-35%'    Seed  treated 
with  corrosive  sublimate  gave  almost  perfect  control." 

C.    W.   Hunger  ford   in  Idaho  gave   the   following   illustration  bearing   on 
the   subject: 

"A  striking    instance    of  the    value   of   seed  treatment  for   black-leg 
was   shown  at   Idaho   Falls.      A  grower   treated  with  HgCl2  ,cut   ran   out   0i° 
solution  and  planted  a  few   rows  with   nu  treatment.      Where   treated, less 
that  1%  of  black-leg  and  "/here  not  treated  "$*)%  of  the   plants  were  dead 
or  dying   June  27*" 

• 
Wart  caused  by  Chrvsoohlyctis   endobiotica   Schilb. 


The  discovery  of  potato  wort   in  Pennsylvania    in  1918   immediately  gave   rise 
to  the  question,    How  widely  has    this   new  disease   become  established   in   the  United 
States?      Before   practical   control  measures   could  be   effectively  and  wisely  ap- 
plied a   knowledge   of  the  approximate  distribution  of  the  disease' was  absolutely 
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cooperation  wi  th   the   state   experiment  stations,    state  departments    of  agriculture 
and  the  Federal  Horticultural  Board,    should  conduct  a   country-wide  search   for 
wart  in  1919» 

The   survey  was   organized  and   started   in   the    southern   states    in  June  when 
early  potatoes  were  being  dug,    and  was   continued   in  the  northern   states  until 
potato  harvesting   was   over.      In  Minnesota,    Nebraska,    Kansas,    Oklahoma,    Texas,    and 
all   states   east,    a   survey   man   was   assigned  to  each   state  to  work  under  the  direc- 
tion   of  the   state   collaborator.      In  Pennsylvania,    West  Virginia,    Ohio,    and  New 
York,   where   the  search  was   most  concentrated,   a   group  of  men  worked   in  each  state; 
while   in  the   states  west   of   the  100th    meridian  no  actual  surveying  was   done   but 
the  state    collaborators   gave    the  matter  considerable  publicity* 

The   survey    for    the  newly   introduced  disease  had  two  phases;    the    publicity 
campaign  and  the  garden    inspection. 

The    publicity  campaign.      Illustrated  printed  matter    in   the  form  of  cir- 
culars  and  pest  cards   was   provided  and   somewhat   over   a   million   of   the  latter   were 
distributed  during   the    season.      As  many  as   possible   of    the    officials,    individuals, 
and  agencies  that   could    aid   in   the    search   for  wart,    were  personally  visited  and 
their  assistance   secured.      Among    those  who  became   interested,    and  who  actively 
cooperated,    may    be  mentioned  experiment  station  workers,    the   extension  service, 
including  county  agents    and  home  demonstration  agents,    state   departments   of   agri- 
culture,,   college  professors,    school   teachers,    school   children,    garden  clubs,    etc., 
postmasters,    newspapers,   potato   dealers,    potato   associations,    boy  scout  organi- 
zations,   gardeners,   and  farmers,    etc.      Much   effort  was  put   into   this  work  which 
was   fully  justified  by   the   results,    for    of  the   eight  new  discoveries   of  wart, 
four   resulted   from  this   educational   campaign. 

Garden   inspection.      In  localities   where    wart  was   strongly   suspected  to 
occur  considerable    gaiden  search   was  made-,      This  phase   of   the  work  was   conduct- 
ed particularly   in  Pennsylvania   and  neighboring   states,    especially  after   new   oc- 
currences  of  wart  began  to    be    found, 

In  Pennsylvania  the  cooperative   work  was  divided   between   the    State 

Table   58.      Summary  of   potato  wart  survey   by  Pennsylvania   State  Department 
of  Agriculture   in    tie    western   coal  area   of  Pennsylvania,    1919* 


Number    of 

Total  number 

Gardens 

Gardens 

C  ou  nty            : 

towns  and 

of  ga  rde  ns 

wi  fh 

vi  th 

Acres 

Bushe 1 s 

villages.    « 

in  the  se 

potatoes 

vi  sited. 

wart 

Allegheny               < 

24 

1,224         - 

209 

0 

22: 

:        669.25 

Armstrong 

7 

831          ■ 

758        • 

0 

:        U 

293 

Beaver 

1 

1,500 

0       1 

Butler                     < 

5 

450 

!              285 

0 

5-5 

21.75 

Fayette 

35 

7,090 

36 

0 

•    73 

'    2,895 

Greene 

13 

1,077 

0 

:      3-25 

.      794-25 

India  na 

2 

53 

I                  11 

0 

:        108 

Lawrence 

3 

3,425 

:             0 

34-5 

Somerset 

1 

< 

1,200 

Washingto  n 

34' 

1       ?>375 

i        474 

0 

V 

:        988 

V/estmoreland 

52 

:         8,889 

w 

0 

.  317-75 

■    2,900.25 

Total 

177 

:          27,914 

i    2,572 

1  504-5 

10,084 

19  6 

Department  of   Agriculture  and  the    Agricul tursl  Experiment  Station,      The    State 
Department,   under  the   direction  cf  IV.    A.    MeCubbin,    surveyed  the  country  sur- 
rounding the  infested  area   in  Eastern  Pennsylvania   end  also  made  an    intensive 
survey  in  certain   counties   in    the  western  p.  rt  of  the    state  as  shown   in  Table 
58. 

The  Pennsylvania   State  Agricultural  Experiment   Station,    cooperating  with 
the  Plant  Disease   Survey,    intensively  surveyed  certain  towns   and   villages   in 
the  west-central  part  of    the  state.      The  scope   of   their   operations    is   shown  in 
the   following  table  : 


Table  59, 
sylvania,    1919. 


Extent   of    intensive  wart  survey  work   in   west-central  Penn- 


Number    of   towns    : 

Number   of 

'♦Number    of 

County               < 

and  villages.- 

gardens 

gardens 

inspected 

Acres    inspected 

Cambria 

30 

2,7o0 

1,152 

207 

Center 

3 

410 

:              290 

44 

Clearfield                     « 

23 

:        1,485 

1              9H 

14b.  5 

Bedford 

1 

50 

i               9 

2 

Huntingdon 

2 

70 

48         ; 

5 

Indiana                           < 

4 

:            19  0 

:               bo 

9 

Jefferson 

9             1 

405 

295 

33 

Somerset 

34 

537 

:              20'o 

;                           39.2 

Westmoreland 

3 

120 

:                71 

1               13 

Total 

89  . 

6,027 

3X40 

498.7 

'In  West  Virginia  garden    inspection   and  publicity  work  were  conducted   in 
what  were    considered  to  be  the   most  important  places.      The   following   table 
shows    the  number    of  towns   visited  by   counties. 


19 19^ 


Table  bO.      Number    of   towns   visited  in  potato   wart   survey    in  West  Virginia, 


Number      :  : 

Number      : 

Number 

County           i 

of   towns    .  J 

C  cu  n  tv           : 

of     cow  ns    : 

:          C  ou  n  ty 

of   towns 

Ba  rb  ou  r                   ■ 

3 

McDowell 

4        I 

:    Preston               1 

15 

Berkeley 

2            : 

Mas  Oil 

2          : 

:    Raleigh 

3 

Brooke  . 

3 

Mercer 

5        i 

:    Randolph 

7 

Cabell 

1           :: 

Mineral 

2           : 

:    Summers 

1 

Payette 

6 

Mingo 

:            5          : 

:    Taylor 

1 

Grant 

4 

•    Monongalia 

i           2          : 

:    Tucker 

:          16 

Jackson 

:             1          :■ 

Morgan 

i            2          : 

:    Wayne 

3 

Ka  nawha 

2           : 

Ohio 

:            1          : 

:    Wood 

!                1 

Logan 

1            1          : 

,    Pocahontas 

:            3 

♦This    is  approxire.  tely   the    total   number    of  gardens  where  potatoes  were 


grown. 
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Results.      As   a  result   of  the  nation-wide   survey    in   19.19  wart  was   discov- 
ered in  six  villages   in  Western   Pennsylvania  and  in  tvo  in  Northern  "test   Vir- 
ginia.     The    accompanying   table    shows   the    important   data   regarding    the  new  find- 
ings. 

Table  Gl.      New   locations  of  potato  wart  infestations   in  Western  Pennsyl- 
vania  and  Northern  West  Virginia,    as  determined  by   the  potato  wart   survey,  1519* 


Date        ! 

Number    ! 

State 

County 

:              Town 

,wart  was 
f  ou  nd      : 

gardens    : 
infested 

Finder 

Pennsylvania 

Cambri  a 

:   Nanty   Glo 

!    Aug,    27 

2 

•    L.    E.    Yocum 

Lilly 

Sept.  13 

:          1 

H.    S.    Stahl 

Vintondale 

Sect. 27 

i           2 

-    C.    L.    Parabaugh 

Llanfair 

Sept.  23 

10 

;    A.  J.  Garrets  on 

>   Olearfie  Id 

Csceola  Mil. Is    • 

Oct.   8 

5 

:    0.    L.    Parabaugh 
and  party. 

Center             < 

Clarence              < 

Oct.    15 

2 

C    L.    Parabaugh 

»                       , 

•    and  R,    L.    Man  key 

West  Virgina 

Randolph 

Whitmer 

'    Sept.   9 

1 

:    E.    Angelo  and 
H.    C.    Daniels 

Tucker 

Thomas 

Sept.  12 

11 

:   E.   Angelo 

All  six 
villages  where 
wart  was    found   in 
Pennsylvania  are 
mining    settle- 
ments  in   the  bitu- 
minous  section  of 
the  state  and   are 
inhabited  largely 
by    foreigners. 
Thomas,    West  Vir- 
ginia,   is  also  a 
soft  coal  mining 
village,    while 
Whitmer    is  a   small 
saw-mill   settle- 
ment  and   is   the 
only  point   of  in- 
festation  found 
outside  the    mining 
area.    The   com- 
plete findings    re- 
garding the    occur- 
rence  of  wart  are 
illustrated  on   the 
accompanying   rap. 


im 


Pennsylvania 


c«  « 
0 


\     Maryland 


Fig-    35'      Outline  map    showing  present  known  geographic  distribution   of 
potato  wart.      Each  dot   signifies   a   village  where    'die   disease   has   been   found. The 
augular  area   in  Eastern  Pennsylvania   represents   the   original  Hazlcton-Preeland 
quarantined  district. 
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During    ttie   summer   field  men    of    the  Pennsylvania    State   Department    of 
Agriculture,   who  intensively  surveyed  the   country  surrounding  the  original 
Preeland  District,    further  delimited   that  area  and  found  some   outlying   infesta- 
tions.     The  accompanying  map    showing  the  distribution   of    the   disease   in  this 
part   of  the  state  has    been  supplied  by  \7.    Ak    McSubbin    of    the  Pennsylvania   State 
p.  -j. « v  i  t.m.-uh  of   Agriculture. 

Lackawanna  County 


Pig.    3" •      Areas    in  Eastern  Pennsylvania   ".here   potato   wart  has  beerr  found 
and  which  are   quarantined   on  account  of   the  disease. 


It   is    rather   significant  that  all   of   the   occurrences    of  wart  found   thus 
far  have   been    in   or  near   coal  mining  villages.      It   is   also  significant  that 
all   of   the   eight  new   locations   discovered   in   1919   are   small   and    in   no  way   rcn- 
paraule   to   the  extensive   Eastern  Pennsylvania   District,    v.'hich,    after   the   survey 
of   the  past  season,    can  probably  be   said  with   certainty    to  be   the   largest  wart 
infested  area    in   the    United  Staces.      Small  areas,    however,    might   easily   have 
escaped  discovery   so    that    further   search   should   be  made,    and  a  -vigilant  watch 
maintained   for   other   appearances   of    the   disease. 
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Pusarium  tuber    rot   caused  by  Fusarium  spp* 


Both    the  dry    and  wet  types   of   Fusarium  ret  were  common   in   shipments    of 
potatoes   in  1919*      Out   of    the  5959    cars    of  potatoes    inspected  IO69    showed 
Fusarium  tuber   rots   in   varying  amounts. 

Table    62.      Percentages   of  Fusarium  tuber  rot    in   cars    of  potatoes  as   de- 
termined by  market  inspectors,   1919* 


:    Numb  er 

:      Average        : 

:    Number 

Average 

Origin   of 

:    cf  cars 

:    percentage    : 

:    Origin  of 

;    of  cars 

percentage 

shipment 

:      with 
■    decay 

:       of  decay       ; 

:    shipment 

wi  th 
:    decay 

of  decay 

Arkansas 

!                 1 

:               20          : 

:    Missouri 

'           X3 

■              7 

California 

,              27 

1             5 

:   Montana 

s          18 

4 

Canada 

■              ^ 

"                 7           : 

:   Nebraska 

15 

2 

Colorado 

9? 

9 

:   New  Jersey 

49 

8 

Florida 

8 

:     a  : 

:    New   York 

28 

4 

Idaho 

51 

:    North  Carolina 

16 

:                U 

Illinois 

•      43    '. 

13         •: 

:    North  Dakota 

2A 

6 

India  na 

2     ■ 

7 

s    Ohio 

D 

•             5 

Iowa                       j 

2     • 

2    •      : 

:    Oklahoma               : 

7 

t 

Ka  nsa  s                   ; 

10 

7        1 

:    Oregon 

14 

Kentucky               ■ 

4     : 

44          : 

:    Pennsylvania      : 

11    1 

3 

Louisiana             ; 

4    1 

38           : 

:    South  Dakota 

A     . 

8 

Maine                     « 

77     « 

3          : 

:    Texas                     ; 

17 

8 

Maryland               < 

7     : 

18 

:    Utah                        : 

8     • 

7 

Massachusetts    « 

10     : 

10           : 

:    Virginia 

13     ■ 

19 

Michigan               < 

98      ■ 

4          : 

:    Washington          ■ 

23 

5 

Minnesota 

209      : 

5           : 

:    Wisconsin             : 

75     • 

D 

Mississippi 

1      : 

10          : 

:    Wyoming                « 

5     « 

15 

:    Unknown                • 

10    ; 

11 

Total  10o9 

Total  number    of    cars    inspected    ....    5959 


Jelly  end   rot    caused  by  Fusarium  radicicola  Wr  . 

This   rot  injured  as  high   as   25%  of  the   tubers    in   some    fields   of   Southern 
Idaho  and  is   thought  to   have    caused  a   loss    of  about  1%  of  the  crop  of  that  state. 
It  was   also   reported  from  Washington. 

Potatoes  with  jelly  ends,    thought  by  inspectors   to  be  due  to   F,    radici- 
cola,     were  also    found   on   the  market  from  California    (4  cars),    Idaho   (11  cars), 
Illinois    (3  cars),    Minnesota    (l  car),    New  Jersey    (3  cars),    Oklahoma    (l   car), 
and  Washington  (i   car).      The  decay    in  all    these   shipments   ranged   from  1  to    13% 
and  averaged  6.2%. 


Powdery  dry  rot  caused  by  Fus a rium  trichothecioides   Wr. 

Powdery  dry   rot  probably  destroyed  10%  of  Nebraska's  potato  crop   in 
storage  during  the  winter  of   I918-I919.      What  was   thought  to   be  this    rot  was 
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reported  by  market  inspectors   in  shipments   of  potatoes   from  Michigan   (l  oar 
4%),    Wisconsin  (    2   cars  8  and  12%),    and  Minnesota   (l  car  10fc). 

Root  knot  caused  by  Heterodera   radicicola    (Greef.)   Mull. 

Nematode   injury  to  potato  tubers   was  reported   from  Delaware   (one  case), 
Virginia,    Georgia,    Florida,    Alabama,   Arkansas,    Texas,    and   Nevada.      Most   of 
these  states   received   an  unusually  large   number    of   specimens    of   this   trouble 
last  year  on  account    of    the  publioifcy   given    to  potato  wart.      Many  growers   sus- 
pected the   swellings   caused   by   nematodes   as  being  wart. 

Tip   barn  (non-parasitic)   and  hopper  burn  induced  by  leaf  hoppers. 

Tip  burn  occurred  widely  in  19 19.      Along   the  Atlantic  Coast  in  the  east- 
ern part   of   the   country   it  was   not  so  prevalent  as   during   the  previous   season. 
In  California,    it  was,  also  said   to  be   less    than  usual.      In   the  North  Central 
states,    however,    the   condition  was   serious.      Thus    Indiana   reported   it   the  most 
important  potato    trouble,    injuring   7O/0  of  the   crop  and   causing  a   loss    of  at 
least  3%  of    "the   crop.      In  Michigan    tip   and  hopper  burn  was   exceedingly   common 
everywhere,    cutting  the  yield    of  potatoes   on  the  Upper  Peninsula   almost  in  two 


Fig.    37.      Percentage  losses   from  potato   tip  burn,    1919 
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and  causing   the   state's   «arly  crop   to    tarn  out  a   failure.      In  Iowa,    Southern 
Wisconsin,    and  parts    of  Missouri,    Kansas,    end   Colorado  the   injury  was   serious. 

Estimates    of  losses  from  tip  burn  have  been  made  and  a   table    shaving 
percentages  and  bushels    reduction   in   yield  will  be   found  in  Plant  Disease 
Bulletin  Supplement  12,    1^20.      The   rrap   in  Fig.    37  shows    toe  distribution   of 
losses. 

As  usual  the  early  varieties  suffered  roost.  Early  Ohio  in  Missouri  and 
Iowa,  and  Bliss  Triumph  in  Pennsylvania,  Wisconsin,'  and  Iowa  were  mentioned  as 
being    badly   injured. 

, ;  When  applied  early  and   thoroughly,    Bordeaux  mixture  was  helpful   in  re- 

ducing the   amount    of    t  ip  burn   in   Indiana  and  Wisconsin. 


Mosaic   (cause  undetermined). 


Mosaic   was   reported   from  practically   all    states    in  1919 .      In   some  states, 
especially   those    in   which   susceptible    varieties   are  not    common,    the    disease  was 
of  very  little    importance,    but  in  others,    whe  re  potatoes   like  Triumph,    Green 
Mountain   and  American  Giant  are  the   principal   commercial  varieties,   the    losses 
were  considerable. 

The   accompanying    map  shows   the  distribution  of    losses  by  states. 


Mass.  3 
Conn,  t 
R.  I.   1 


Pig.  38«   Estimated  percentages  loss  from  mosaic,  191-9  • 


202 

In  New  England,  and  also    inparts   of  the  South  the    disease  was   said  to   be 
less  conspicuous  and  less   destructive  than  usual.      In  Louisiana   there  was  not 
so  much  of  the  dwarf   stage   as    is  commonly   seen. 

The  following  data   on  varietal   susceptibility  have  been   received: 

Alabama:      "Especially  on  Triumph.      Cobblers   not  so  bad."    (Hopkins J 

"Wnercver   Triumph    is  grown  a  very  high  percent   (25~95'    °^  plan^s 
badly  af footed."    (Hesler) 

Arkansas;    "Irish  Cobbler   resistant.      Ten  per   cent  of   Bliss   late   crop 
affected."      (Elliott) 

Colorado:    "Seems    to  be   increasing   on  Triumphs."    (McMillan) 

Georgia;    "Developed  on  more    than  90%  of  Bliss   Triumph   regardless   of 
source   of   seed."      (McClintock) 

Idaho;      "Netted  Gem  only  variety   seriously  affected."    (Hunger ford) 

Iowa :      "Common   only   on  Bliss   Triumph  which    is,  not   grown  commonly „     . 
None   found   on  Rural  New  Yorker."      (Melhus) 

Louisiana;      "Nearly  100%  of  Bliss   Triumph  affected.      Scattering   on 
other  varieties."      (Edgerton) 

Maine:      "About  the  usual  amount   of   mosaic,    mainly  on  Green  Mountains 
and   Bliss  Triumph,  ''      (Shaplovalov,    Aug.    8.) 

Maryland:    "Causing  10%  less  in  most  late   crop   fields,    especially   on 
the  McCormick."      (Temple) 

Michigan;    "Common,    especially   in  Upper   Peninsula    on   Green  Mountain 
and  Bliss   Triumph.      None   seen  on  Rurals."    ( Coons) 

Minnesota;    "Particularly   on  Triumph.      Rare   on   other  varieties." 
(Section  of   Plant  Path.) 

Mississippi;   "Mosaic   on  Bliss   Triumph  in  every  part   of  state  visited." 
(Hesler) 

New  Jersey:    "Very  abundant  on  American  Giant.      Sometimes   50%  infection." 
(Cook). 

New  York;      "Pound   in  all  of  white   sprout  area   and  also   where  White 
Giants  are    grown."    (Chupp) 

Oregon:    "Considerable    in   one   field  of  California   White  Rose."    (Barss) 

Pennsylvania:    "In  trial   plots  at   State  .College   Blue    Victor,    McCormick, 
Manistee, and   Extra  Early  Crusader  showed   100%  infection;    Early 
Russett  and  Early  Rose  95-90%  infection;    Ncrcross   15%;    Peachblow 
5%."    (C.    R-    Orton) 
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South  Carolina;    "Cobblers   are   planted  dhiefly  but  a    few  reds  are   found 
and  they  have   from  20-100%  mosaic."    (Seal) 

Leaf  roll   (cause   undetermined) 

Leaf  roll  was   reported  to   the    Survey   in  1919   from  Maine   (found   scattered 
here   and    there  on  Irish  Cobblers   ard    even    less   on  Green   Mountains;    absent   or 
slight    in  many  fields),    Vermont  (scattering,    possibly  5~10%  loss),   Massachusetts 
(present  in  a   large  percentage    of  fields;    most  severe  as   a    rule    on  native  stock), 
Connecticut  ( in-x»nspicuous   this    year),    New   York   (common  everywhere,    especially 
where   "blue  sprouts"   are  grown),   New   Jersey   (less    than  usual,   not    found   to  exceed 
2%  in  any  case),    Pennsylvania   (generally   found   through  ait  state   averaging    at 
least  10-25%  affected  plants),    Maryland   (prevalent),    Tennessee   (common,    slight 
loss),    Louisiana    (loss    small    in  most   commercial    fields  but  high    in  s  one    such 
patches),    Texas,    Oklahoma,    Michigan    (occasional,    losses   slight  as  a    rule),   Wis- 
consin (trace),   Minnesota    (trace),    South  Dakota,    Montana    (frequent),    Arizona 
(negligible   in  Yavapai  County),    Idaho   (slight),    ard  California   (found  in  all 
parts    of  state,    8%  reduction). 

The    disease   was  mentioned  as    occurring    severely   on  Dibble's   Russet  in 
Connecticut,    New   Jersey,   and    Pennsylvania,    ard    on   Irish   Cobbler    in  New   Jersey. 
At  State  College,   Pennsylvania,    the  fo Having    varieties,    arranged   in   order  of 
susceptibility,   were    found  to    be   attacked:      Seneca   Beauty,    Early   Six   Weeks, 
World's  Wonder,    Dibble's   Russet,    Gold  Coin,    Petoskey,    and    Rural   New  Yorker. 

Curly  dwarf   (cause  undetermined) 

So-called   mrly  dwarf   was   reported  from  Indiana,    Iowa    (severe    in   Early 
Ohio),    Nebraska    (slight),    and   Idaho   (rare). 


Malnutrition 

Breaking  down    of  potato  plants,    known   as   "malnutrition  trouble"    or   "pot- 
ash hunger"   was  noted   by   Shapovalov  in  Maine   in  some    of    the  earlier   planted 
fields   where  a  fertilizer  containing  no  potash  was  used.      It  was  also   observed   ' 
by  Clinton  in  Connecticut  but   there   was   much   lees   than  usual   in   that  state. 
Local  occurrences  were   also   reported   in  South  Carolina   and  Minnesota. 


Anthracnose   caused  by  Coll etotri chum  sp. 

This   apparently  new  disease  was  discovered  August  1   in  a   garden   near 
Vermillion,    Ohio.,    by   collaborator    A.    D.    Selby.      A  few   days   later    it  was   found  at 
Wooster   apparently  doing    considerable  damage   and  by  the  end   of  the   season  it  had 
been  reported  from   twelve   Ohio  counties,    most  of  which  were   located   in  the 
northern  part  of    the   state.      It  seemed   to    be  most   common  on   the   early  crop  but 
abundant  and   widespread.      Very  often   the    fungus   was   associated  with   early  blight 
or    Fusarium  wilt  so    that   the   strength  of   its  parasitism  is    still   open   to   ques- 
tion.     Miss  Freda   Detmers   is   working  on   the    disease. 
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Internal  brown  spot    (cause  undetermined ) . 


This  disease  was  reported  from  Washing-ten  and  California  and  a  similar 
if  not  the  same  trouble  was  observed  by  nany  pathologists  on  Long  Island,  New 
York,    at  the   time   of  the  Potato  Conference  June  2A-20. 

In  California   D.    J.    Milbrath    reported    the  trouble  to    be  very  general 
in  all  sections,    affecting   a   large  percentage    of  the   crop.      Burbank  was  more 
affected   than  White  Rose,    Harvest  King,    or   British   Queen. 

Borax   injury  caused  by  borax   in  fertilizers. 

This   trouble   has    been  the    subject   of    study  and   report  by   Schreiner, 
Brown,    Skinner,    and  Shapovalov   of   the  Bureau   of   Plant  Industry   (U.    S.    D.    A. 
Department  Circular  84,    1^20).      In  Maine   the   injury  was  largely  confined  to 
Aroostock  County,    where  a    great  deal    of  the    fertilizer   associated  with  this 
trouble   was  used.      In   oth  er  places,   however,   where   injurious   fertilizers   were 
applied,    the    injury  appeared  to  be  about   the   same    as   in  northern  Maine.      For 
full   report  on  this    subject  see  publication  mentioned  above. 

Other  dis  eases. 

Southern  blight  caused  by  Sclerotium  rolfsii  Sacc.  was  reported  from 
South  Carolina  and  Louisiana.  About  1%  injury  was  reported  from  the  latter 
state. 

Powdery  scab  caused  by  Spongospora  subterranea   (V/allr.)   Johnson  was   re- 
ported from  Minnesota  by  J»    J.    Christensen..    field  assistant    on  potato  wart 
survey,    as    follows: 

"Powdery   scab  was  found  at  Two  Harbors,    in  Lake  County  and  at 
Virginia  and  Duluth   in  St.    Louis  ^County,      The    infections  at   Virginia 
and   Two  Harbors   were  quite   light  hit   the   one  at  Duluth  appeared   to 
be   quite    severe." 

According    to   th  e  Section  of   Plant  Pathology  at  St.    Paul   this    is   the 
first  report  of    its    occurrence   in  the    state  since   1916. 

Violet  root   rot  caused  by  Rhizoctonia   orocorum   (Pc-rs.)    D«C    was   report- 
ed from  Sheridan  and   Kimball   Counties,    Nebraska.      This  was    said  to  be   the    first 
occurrence  of  the   disease   on  potato   in   Nebraska; 

Spindling   sprout    (non-parasitic)    reported  from  New  Hampshire,    Pennsyl- 
vania,   and  New   Jersey. 

Soil   rot  (pox  or  pit)    caused   by  Cyptospora   bstata   Elliott   occurred  on 
white  potatoes   in   New   Jersey.      The   total   injury   to    the   crop  was   reported   to 
be   less   than   1%. 

Leak,    probably   caused  by  Pyth  ium  or  Rhizopus,    or  both,   was  reported  by 
D.    G.    Milbrath  to    be  present,   as   usual,    in  California  in  the   Stockton  Delta 
region. 

Stem    and  tuber    rot  caused  by  Armillaria  me  Ilea  ?<as   said  to  be  common  in 
newly  stumped  land   in  Michigan,    and  was  also    reported  from   Klickitat  County, 
Washington. 

Dodder   (Cuscu  ta  arvensis  Beyrich)    was   reported   injuring  potatoes    in 
Wal  la   Wa  1  la   C  ou  n  ty  ,    Wa  sh  ing  to  n . 
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Streak,    cause  not  known,    was   reported   from  Pennsylvania    (Center  County; 
injury  5-10%  in  one   garden;    August  25);    from  Minnesota    (one    report,    Itasca 
County);    and  from   Idaho   (quite  common   in  southern  part   of  state;    reported   from 
Canyon,    Elmore,    and  Twin  Falls  Counties;    loss   estimated  at   »^%)»      In  Pennsyl- 
vania the  disease  was  observed  only  on  the  Green  Mountain  variety  grown  from 
Vermont  seed. 

Dwarfing  of  plants,    similar  to    curly  dwarf  but   with  no  curling  of  the 
leaves,  was   said    to  have   been  observed  in  several    fields   in  southern   Idaho, 
(Elmore  County),      The  loss   ranged  from  slight    to  25%  in  the    fields  affected. 
The   disease  was  apparently  carried  with   the  seed   as  all   the   fields   in  which 
it  occurred  were  planted  from  the   same   seed   lot. 

Chlorosis    (non-parasitic)   was   said    to    be  common  in   southern  Idaho. 

Sun  scald  (non-parasitic)  was  reported  from  Yakima  County,  Washington 
and  from  Idaho  where  it  was  very  severe  in  the  Boise  and  Payette  Valleys, 
causing  a  loss  to  the  mid-seas  en  crop  of  Idaho  Rural s  estimated  at  more  than 
5%»  In  the  latter  state  it  was  said  to  have  been  caused  by  leaving  potatoes 
planted  in  light  soil  in  the  ground  without  irrigation  when  no  cars  could  be 
secured. 

Lightning   injury  was    reported  from  Pennsylvania,    Louisiana,   Minnesota, 
and  Wisconsin.      In  Pennsylvania,    C»   R.    Orton  reported  one  spot,    including  125 
plants  killed   in  Erie  County,   August  20.      In  Louisiana,   0.    W.    Edgerton   report- 
ed the  killing   of  all  plants   in  an  area  30  feet  in  diameter.      In  Minnesota, 
one   case    of   a   spot  15   feet  in  diameter  was    observed  and   in  Wisconsin   three   in- 
stances  of    slight  injury  were   noted,    and    reported   by  R.    E.    Vaughan. 

Spray  injury  was   reported  from  Connecticut,   New  Jersey,    and  Pennsylvania. 


DISEASES   OP  TOMATO 


Leaf  spot   caused  by  Septoria   lycopersici  Speg. 

Leaf  spot    occurred  in  the    greatest   amounts   again   as   usual   in   the  group 
of  states  comprised  of   New   Jersey,    Delaware,   Maryland,    Virginia,   West  Virginia, 
Ohio,    Indiana,    Illinois,    Kentucky,    and   Tennessee.      There   are   indications   also 
that  parts   of  the  Carolinas   lost  heavily. 

It  was   common  but  not  sericus   in  most  of  the   southern  states   except 
Florida  and   Louisiana  where   only  a    few   occurrences  were  noted.      In  fact  the  re- 
port from  Florida   is    Hie   first  received  from  that  state  since  a  single   collection 
by  Harter   in  1910.      Last  year    it  appeared  in  one  field  at  Moore  Haven  doing  con- 
siderable damage  to  young  plants   on  April   1.      The  occurrence   of  the  disease   in 
this   state   should  be  watched  from  year  to    year,    in  order   to  determine   its   be- 
havior under  Florida    conditions. 

The  disease  was  not  a  factor  in  the  Lake  states,  but  in  Iowa,  Missouri, 
Nebraska,  Kansas,  Oklahoma,  and  Texas  some  loss  was  sustained  although  nothing 
like  that  in  the  Central  Eastern  group.  Slight  amounts  of  the  disease  are  re- 
ported from  Colorado,,  where  it  was  noted  for  -die'  first  time  last  year,  but  was 
apparently  not  of  any  importance.  In  fact,  the  Survey  ha  s  no  record  of  its 
occurrence  in  many  of  these  western  or  Pacific  states,  nor  does  it  have  any 
data   to   show   that  this   leaf  spot   has  ever  been  at  all  destructive   in  those  regions 


20b" 


This   rray  possibly   be  because    it    is  limited   by  natural  factors,    or  as   is   per- 
haps  rror  e  likely  the    case,    tie  organism  nay  not    be   sufficiently  abundant  to 
cause  much  damage.      The    fact  that  it  was  first  noted   in   Colorado    in   19 1°  and 
in  Florida    last  year   for    the    first   time  in  recent  years    is    significant.      It 
nay   indicate   that   the  disease    is    spreading.      A  glance   through   some   of  the   older 
survey  records   shows   reports   in   1907  when   leaf  spot  was   just  beginning   to    shew 
up   in  Marion  County,    Illinois.      Only  one    report   of  the    occurrence   of   the  dis- 
ease  in  Washington  (,1913)    is  at  hand;    none   from  Oregon;    and   only  two   from 
California    (ISI2-I917).      It  would   seem  that   the  .disease   would   bear  watching 
on   the  Pacific   Coast. 

In   the  region  already  mentioned;    namely,    the  tri-state   section,    made 
up  of  New   Jersey,    Delaware,    Maryland;    and  the  Ohio   Valley  states,    Septoria 
leaf  spot   is    by   far.  the  most   important  of  all    tomato  diseases,    causing  an  aver- 
age  loss    last  year  of   about   20%  of  the   crcp. 

The  tri-state  area,    which  is    the  most   intensive  and   the  most    important 
tomato   canning   section   in  the   country,    anfl  Virginia  and   West  Virginia  produced 
about    two    ard    one-half  million    cases    of  No,    3  canned  tomatoes    in   1919'      It    is 
estimated    that   this    same  area   sustained  a   loss   of  about   2J$?  of  the   crop  from 
tomato  leaf  spot   alone   or  about  1,000,000  cases   off  from  the    normal  production. 
The    following   table  shows   losses    incurred  by   leaf   spot   in  the   important  com- 
mercial tomato  canning    state-groups'. 

Table  63.      Losses   caused  by  Septoria   leaf  spot   of   tomato    in  the   import- 
ant commercial   tomato   canning   state-groups. 


Commercial  production      « 

Percent 

State               : 

canned  tomatoes            : 

(cases     #3  J                : 

New  York                   : 

Pennsylvania 

514,140 

3 

Delaware                    : 

Maryland                   : 

New   Jersey 

V  irginia 

West  Virginia        < 

2,641,697 

24 

Ohio 

Trd  iana 

Illinois 

Mi  chigar 

':'.-  ".  nesota 

Iowa 

1,045,491 

5-5 

Colorado 

Washington 

Utah 

995,119 

:                  -2 

Calif 0  rnia 

1,736,207 

':                t 

Missouri 

504.534 

'.                2 

Reduction  from 
normal. 
(cases   #3' ' 


18,472 


1,006,435 


64,427 


2,293 


11, C 
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Dates    of  first  appearance   according  to    collaborators,    1919* 

April   1    .  ...  Florida   (young   plants) 

April   l8    ...  Mississippi   (in    seed,  bed)  June    10 Georgia 

May    Louisiana  June   20 South   Dakota 

May Arkansas  June  25    Minnesota 

May  15    South   Carolina  July   2    ......  Virginia 

May  20 Tennessee        '  July  2    Oklahoma 

May  29    .....  Indiana  July    Wisconsin 

June  8    Missouri  August  2    ....  Ohio 

The   only   mention   of   varietal   resistance  was  made  by  Fromme   in  Virginia 
and  Elliott  in  Arkansas..      In  their  states   the  variety  Norton  was   said  to   be 
somewhat   less   susceptible    than  other   varieties. 

In  no    state   does    spraying  for  the   control   of  tomato   leaf   spot  appear  to 
be  practiced  commercially  to  any  great  extent,    although   plenty   of   demonstrations 
have  been  made    in  a    number    of    states  where   leaf  spot   is  bad    to   sh  ow    that   on   the 
average   it  greatly   increases   the  yield.      In   many  cases    this    is   probably  be- 
cause the   growers   are   waiting    to  be    shown  that   it   actually  pays   them  to  spray, 
and   then  again    the   exact  spraying   program  has   still   to  be   laid  before    them. 
In  Louisiana,    Edgerton   reported  that   spraying    is    not  satisfactory.      On  the 
other  hand,    in  Oklahoma,    Bordeaux  gave   good  control   in   some  cases,    and  in 
North    Carolina   Jehle    reported  a  great   reduction   of'  leaf   spot   on   the  plots    in 
Avery   and  Mitchell  Counties    that  he  was    spraying    for   late    blight. 

Fusarium  wilt  caused  by   Fusarium  lycope  rsici   Sacc. 

Fusarium  wilt  is   distinctly  southern   in   its    range.      It  caused   its    great- 
est damage   in    the   South   Atlantic    and   Gulf   regions   and   in   adjacent   states.   Fur- 
ther north    the    disease  becomes   less   frequent,    although    it    is   of  much   importance 
in    the  tri-state   tomato  region   composed    of  New  rJersey ,    Delaware,    and  Maryland; 
in  the  Ohio   Valley;    and  south    of   the  Missouri    River.      The    disease    extends   north- 
ward up  the  coast  as   far   as   Connecticut,    where   it  occasionally  occurs    to   a 
slight    extent,    tut   in   the  northern  tiers    of  states   the  disease    is  practically 
absent  in   the    field  although  occasionally  destructive    in  greenhouses.      In 
Florida    it  has  been   observed   for   several   years  but  has  not   been  rated  as    of 
great   importance.      Last   spring,    however,    it  was    found  by   Pritchard  and  Clark 
to   be   serious,    at   least  in  the   southern  part    of  Dade   County  where   they  found 
some   fields  with    from  75~90%  infection.      They  made   an   estimate    of   40-50%  in- 
fected  plants   for  the   Miami   an£  Homestead  sections.      It    is  probable,   therefore, 
that    the  losses   from  this   disease   in  Florida  have   been  under-estimated   in    the 
past.      In   the    western  states   its    occurrence    is   somewhat  a   matter   of  uncertainty 
on  account  of  its   confusion  with  diseases    of   a   similar   nature   such  as    the  yel- 
low blight  of  the   northwest  and  th  e  summer  blight  of  California,      However,    a    re- 
port has  been  received  from  Milbrath    in  California,    indicating   that  Fusarium 
wilt  does    ocoar   in  that  state   and  probably  causes  as   high  as   3%  loss.      It    is 
also   mentioned  as   occurring   in    the  southern  part    of  Colorado   and   in  East  Central 
Arizona,    tut   the    exact   identity   of  the  disease    in   these' states  does   not   seem 
to    have    been    established. 

This   disease    is    the  most   important  tomato  disease   of  the   extreme   South 
Atlantic  and  Gulf   states.      It  ranks   second, only  to   Septoria    leaf  spot   in   im- 
portance  for  the   United   States   as  a  whole.      Estimates    of  losses    would  seem  to 
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indicate   that   in   general   it  was   more   severe   in  1919   than   in   1918   in  spite   of 
the   fact   that  considerable    progress  was  made   toward   control   in  some   sections. 
In  the  Southern  States  tomato  production  would  undoubtedly  become  much   more 
important  if   it  were   not  for  this   persistant,  soil    trouble.      As    it  is   now, 
Florida    is   the  only  state   that  produces   many  early   tomatoes   for   tie  northern 
markets. 

Loss    estimates  by  state   and  for   the  country   as    a  whole    have  been   made 
and  are   given    in   Plant  Disease   Bulletin,    Supplement    12,    192O. 

The   dates  when    the  disease    was    first  noted   in   19 19    in  various    states 
are  as   follows: 

March  24 Florida   (just  appearing    infield) 

March  24 Louisiana    (    in   seed  bed) 

April   20    Mississippi   (one   young   plant) 

.    -  May Louisiana    (general   in   field) 

May  15    Georgia 

May  15    Tennessee 

May    Arkansas 

June  15    South  Carolina 

June   17 Indiana 

July  2    Oklahoma 

July   15    Missouri 

Varietal   resistance   to  this   disease    is    rather    marked   and  because    of 
the   fact    that  many   states  have   been  trying   out  resistant   strains   the    following 
specific   question  was   asked  collaborators    in   connection  with   the  request   for 
their  annual  report:      "What  was  your    experience  with  the   use   of  tomato    seed 
resistant   to  Pusarium  wilt?      Give  varie  ti  es   used,    source,    and  success   with 
each."      Most  collaborators   who  had  made   observations   along   these   lines    kindly 
complied   with    the    request  and   their   statements    are   given  below   by  states   as 
follows: 

Virginia;    ,; Norton  has  been  used   for  two    seasons   and  has   proved  wilt 
resistant    and  also   of  good   quality  and  a   heavy   bearer.      Marvel, 
Arlington,    and  Columbia   were   also  distributed   this    year    bat  little 
information  has  been  received  on  their   performance."      Fromme. 

West  Virginia:    "Tomato  seed  resistant  to  wilt   has    been  used   in   several 
locations   and  has   given    good   results    in    several   cases,   but   not   in 
others."      Giddings, 

Tennessee-.    "The  common  variety   of   tomatoes   known  as    'Livingston's 
Globe'    is   naturally    resistant   to    Fusarium  wilt ,    and   it   is   usel 
extensively    in  the  Humboldt  section.      A   resistant    strain   select- 
ed by    the   Tennessee   Station  has   been   tried   out  on  a   small  s^ale. 
This    seed    can    be   secured   from  the  Botanist   of  the    Station   for 
trial."      Essary. 

North   Carolina;    "The   Marvel,    Arlington,    Norton,    and   Columbia   varie- 
ties  of   tomatoes   were   obtained  from  the   U"«    S.    Department  of  Agri- 
cultare  and  tested   in  many  parts    of  the    state.      In   only   one  place 
a  definite   report  was  1'recoi ved,    at  Lexington,    North  Carolina, 
and  her-    they    gave  entire   satisfaction,    all   other  tomatoes   dying 
from   wilt."      Jehle.    ■ 
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South  Carolina:    "Small   plots  with   good   results.      Varieties  used  were 
Arlington,    Marvel,    Norton,    and  another  variety,    all   from  Mr.    P.    J. 
Pritchard." 

Louisiana;    "Two  wilt  resistant  varieties    of  tomatoes  developed   at   the 
Louisiana   Station  and   the    four   government  varieties    tested  along- 
side of  commercial  varieties.      The  two   Louisiana   varieties 
Norton  and  Marvel  show  more   resistance   than   the    others.      None   of 
them  are    really   wilt    resistant,    but    some  of   them  show  more   toler- 
ance.     Of  all  varieties    tested,    the   Stone   is    the  most  susceptible 
and  produces  the  poorest  y&eld   of  any.      The  use   of  this   variety  has 
hurt    the  work   of    fee    girls1    tomato  and   canning   clubs    in  many   sections.' 
Edgerton. 

Florida:  "Certain  varieties  of  the  globe  type  seem  to  be  much  more  re- 
sistant than  others."      Sherbakoff. 

Arkansas:      "Norton,    Columbia,   Arlington,    and  Marvel   secured   from  Wash- 
ington,  have   been  tried   out   on  a   large  scale  and   several   other  var- 
ieties  secured  from  Manns    cf  Delaware   Station   on  a   smaller  scale. 
One    variety  originated  by  Dr-    Manns   proved   the  most   resistant  under 
all   conditions   tried   in  a   two  years1    test.      Next  to   this   came  Nor- 
ton,  which   was   about  *j0%   resistant   in  a   field   test  where  Columbia, 
Arlington,    and  Marvel  were   not  over   15%  resistant   and  where   non- 
resistant  varieties  were   a  complete  failure.      In    this    test  Dr.    Manns1 
tomato   was  aoout  80%  resistant.      Seed   of  the  Norton  tomato  was    sent 
to  a  great  many  places   over    the   state   and   reports    of  success   when 
other   varieties   failed  were    received   from  most  of    them."      Elliott. 

Missouri;      "The  seeds   of   varieties    of  tomatoes    resistant   to   Pusarium 
wilt   put  out  by   the  United  States   Department  of     Agriculture  are 
said  to  be  more    or  less  promising . ;i      Mane  vale 

Kansas ;      "The  past  season   some  of  the    tomato  varieties   resistant   to  Pus- 
arium wilt  have    been  given  a   rather   careful  test.      Results   show   that 
they  are    very  premising   from  the  wilt   resistant  standpoint.      In   fields 
where   the    disease   was   so   abundant  that   it  killed   commercial  varieties, 
Columbia   and   the  unnamed    variety,    according    to   collaborators    in    the 
state,    came  through  without  a   missing  plant  in  badly  infected     soil. 
We  are   going   to  give  all   the   varieties   a  thorough    test   the    coming 
year.      To   date    they  look  most  promising."      Melchers. 

Georgia ;  "All  so-called  resistant  strains  which  we  were  able  to  obtain 
were  tested  in  badly  infested  soils  in  191*3  ar*i  none  proved  suffic- 
iently  resistant   to  grow  and  bear   throughout   the    summer."   McClintock. 

Kentucky;    "A  strain  of  New  Century  obtained   from  Durst   in   Illinois  prov- 
ed   resistant  when   grown  alongside   some   of  the   more  common  varieties 
at  Henderson."      Valleau. 

Maryland;      "Wilt    is    easily   controlled  with   resistan  t  varieties .    Over 

2000  persons   were  furnished  with  wilt   resistant   seed   +his   year.  "Temple. 

Ohio;    "Only  early  maturing  varieties   especially   susceptible."      Thomas. 
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Early  blight   and   nail-head  spot  caused  by  Maorosporium  spp. 


In  the   past   we  have   considered   early   blight  and   nail-head   spot   as  being 
caused  by  the   same   organism,   Ma  prosper  ivm  solani.    Because  of  the    recent  work  of 
Rosenbaum  and   others,   however,    it  appears  that  there  is   more    than   one  organism 
concerned   in   ttiese    troubles.      Hence,    they   are   mentioned  above  as  being   caused 
by  Maorosporium  spp.    They  are   considered  together,    however,    as   the    reports  do 
not  distinguish   between  the  various    types   of  disease. 

Mail-head   spot   occurs   chiefly    in   the   extreme   southern  states.      It   is    far 
more   prevalent    in  Florida    than  in  any   other   state  but  reports  are   at  hand  also 
from   Louisiana   and  Texas,    and    It  is  known  to   occur   in  the  tri-state   territory 
and   in  the  District  of  Columbia,    but  is  not    of   commercial   importance.      The 
market   inspection   records    further  indicate    its    occurrence   in  parts  of  California, 
Arizona,    and  Mississippi.      In  connection   with   nail-head    spot    there,  is  also   con- 
siderable   foliage   injury. 

Injury  to   the   leaves   alone  with  no  spotting  of   th  e   fruit  was  reported 
from  many  of  the    states   in  the  central-eastern  part   of  the    country  as   far  west 
as   Kansas.      The   state  that  reported  the   most  trouble    from  this    type   of  injury 
was  West  Virginia  where   10fo  loss   was   said  to  have   taken  place.      According  to 
Giddings   the  disease   in   that   state   is  usually  subordinate  to   Septoria   leaf  spot 
but  last  year   the  two  appeared   to  be  of  about  equal  importance. 

Others   of  the   states   such  as   Massachusetts,    New   Jersey,   Nebraska,    and 
California   report   the  most   injury  to  ripe  or  nearly  ripe    fruit,    attacking    es- 
pecially through  growth  cracks,    sun   scald  .spots,    or  other    injuries. 

In  Delaware   Rosenbaum   found  Maorosporium   to    be    taking   part   in  the  collar 
rot  trouble    that  was   so  prevalent  in  the    state   last  season.      In   Indiana  and 
Kansas  the    disease  was   mentioned  as   causing  considerable    trouble   in  greenhouses. 
In   the  former   state    it  was   epidemic    in  one    greenhouse   near    Indianapolis,    and 
also    appered   in   the   seed  beds   and  fields   causing    leaf  spotting   and   stem  cankers. 


Table  64.      Percentage   nail-head  spot   as   shown  by  inspection  at  destina- 
tion by  inspectors    of    the  Bureau  of   Markets,    19 19* 


:No.of 

Origin   of  rears 

shipment    '.with 

: nail- 

:head 

:spot 


Arizona  •  1 
California  2 
Florida      :    lib" 


juouisiana 

Mexico 
Mississippi 

T»X33 

Unknown 


Average : 
percent- 
age of 
nail- 
head 
spot 


6 

16 
12 


90 

8 
12 

5 


Range   of 
percentage   of' 
nail-head 
spot 


5-8 
7-25 

1  car  90 
9    cars   3O-5O 
106   cars   1-2^ 
90     . 


2-12 

1-3 
3-10 


Remarks  as    to   seriousness   of   injury. 


Affected  fruit  showed   1-2   spots. 

One  car  showed  2*j%  fruits   with   1-3   spots 

2-10  spots. 

Generally  3~&  spots. 

All  stages. 

5-15   spots    on  each   tomato  and   spots 

badly   run  together. 
Rather  badly  spotted. 
Slight   spotting. 
Rather    badly    spotted. 
More   or   less  decay. 
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The    sum  total  of   loss   from   nail-head  spot  in  Florida    was  great  as  usual, 
The  number,    size,    and   quality  of  fruit  was   reduced;   many   fruits   had   to  be  dis- 
carded at  the   packing  houses   and  the   tomatoes    that  arrived   on   the   market  were 
badly  blemished.      The  above   table   shews    tie  amount    of  nail-head    spot  in  car 
shipments  as   found  by  inspectors   of  the  Bureau  of  Markets.      The   inspections 
were   all  made   between  the    dates   of  February  10  and  June   l8. 

It  will    be   noticed   that    the  disease  was  especially   common   in  shipments 
from  Florida,    as    it  was   found   in  lib"    cars.      In   one   car,    inspected   June  9   at 
Chicago,    90%  of  the    fruit    showed   from  2-10  nail-heads.      The   average   percentage 
cf  infected  fruits  was   12%  in  the  lib"   cars  and  the  average   number    of    spots   per 
tomato  ranged   from  ^~G,    bat  with  some   cars   as   many   as   5-10  spots  were   noted. 

The   following   table  gives   th  e  markets    and  number    of   cars   of  Florida 
tomatoes  with   nail-head  spot  inspected  at  each   city: 

Table  65.      Number  of    cars   of  Florida   tomatoes  with   nail-head   spot   in- 
spected at  various   cities,    1919. 


Placs  wh  ere 
inspected 

Baltirnor  e 
Chicago 
Cleveland 
New  York 


Number 
of  cars 


18 
18 

lb" 

10 


Place  where 
inspected 


Pittsbu  rgh 
Boston 
De  trc  it 
Philadelphia 


Number 
of  cars 


9 

7 

I 


Place  wh  ere 
inspected 


St.  Louis 
New  Orleans 
Buffalo 
Oth  er  s 


Number 
of  cars 


5 

11 


The  losses   due   to  Macro sporium  on  the    foliage  were  heavy  in    some    states, 
particularly    in  Florida,    Louisiana,    Texas,    and    West  Virginia.      Figures    showing 
the  estimates   of   loss   from  this   fungus   are  given   in  Plant  Disease   B  ulletin, 
Supplement   12,    1920. 

Dates    of   fi  rst  appearance,    1919- 

February    Florida  May  20 Tennessee 

April    Louisiana  June    19    ..'...'..  .Virginia 

Mav   I2    Indi  ana    (greenhouse  )  July  20    Ohio 

May   19    South  Carolina  July Wisconsin 

Certain  varieties  in  Florida  are  said  to  be  less  susceptible  than  others 
to  early  blight  and  nail-head  spot-  This  is  the  only  state  mentioning  any  var- 
iation  in  susceptibility. 

Spraying   with   Bordeaux 'was    reported   on  as   follows:      Florida,    fairly  suc- 
cessful;     Louisiana,    only   fair   results    on   account    of   too  mu^h  rain;      North   Caro- 
lina,   usually   checked  by   spraying;      South  Carolina,    fair    results.' 


Mosaic,    cause  undetermined. 

This   disease  v/as    reported   from   seventeen    states   widely   scattered   ever 
the   country.      Within  most   of  the   states   also  the  disease   seemed   to    be   more   or    . 
less   sporadic   or  localized.      Thus,    in  Florida    the  disease   was    said   to  be   es- 
pecially  serious  about  Ft.    Myers   and  Moore   Haven   and   in   Indiana   it  was   especially 
had   in  the   canning  area.      In  New   Jersey,    Maryland,   and   Louisiana,   however,    the 
disease   was    said   to    be   quite   general.      It  occurred   in  greenhouses  as   well   as   ir 
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the   field.      In   one   large   greenhouse   in   Ohio  e    severe   eutbreak  was   reported  oh 
some  4003  plants    of  3onney   Best. 

Mosaic    seems    to    be   increasing   in   importance.      In  many   localities    it 
caused  heavy  losses   last  year.      In  California    it  was  prevalent  in  Sant  i   I  J.ara 
County,    which    is   one  of  the   largest  canning  production  centers  of  the 
In  Florida    Lt   appeared  to    be   localized  but   in    sections  where    it  was  observ    L 
it  wa3  very   bad   indeed.      According    to   Link  and  Ankeney    the  growers    in   1 
aliti.es  claim    it   has   bean   ruining  their    crop    Airing    recent  years.      In  Ge         ta 
I-27;  loss   for  the   state  was   estimated.    In   Indiana   50%  of   the   crop   was    r  ed 

injured  and   the  disease  was  epidemic   in  the  canning    section   of  tht  art 

of  the  state.      In   Louisiana  a  high  percentage    of  the  crop  was  report*  ;ured. 

In  Missouri   one    field   of   Dwarf  Champion  was   observed  by  Philpbtt   in 
County,    where  the   disease  was    severe,    ana    the  reduction   in  yield   from  this   was 
put   at   about  30%.      In  Pennsylvania   a  two   acre  field  at  East  Springfield  was   ob- 
served by  Muricie  which   showed  at  least  90%  mosaic  plants. 

In  contrast  with    these   reports    of  considerable   damage,    the   important 
tomato   states   of  New   Jersey,    Delaware,    Maryland,    and   Ohio   report  that  although 
the   cj.sease    is    common  it    is  no  t  a   very   important  factor   in  reducing    the    yield. 
Collaoorators   in  Minnesota,    Nebraska,    and   Arkansas   also  speak  of   it  as   causing 
only    slight   damage. 

No  varieties   were   mentioned  as  showing  resistance,    and  no    control   measures 

were    given   in  the   various  reports    received. 


Late  blight  caused  by   Phytophtfrora    infestans   (Mont.)    De  Bary 


According    to   the   Survey 
northeastern  portion  of  the   co 
cf   its   occurrence  were   re- 
ceived from   Kansas    in  19~l8, 
and  from  Missouri  in  1919 « 
It  was   noted   in   seven  places, 
mostly   in   the   greenhouse,    in 
the  latter    state.      As  these 
reports  have   not  been  check- 
ed yet  by   specimens  they   can- 
not ce  considered  as   authen- 
tic     The   disease  was   report- 
ed also    by    Stevenson  from 
Porto  Rico    in   1917  where   con- 
ditions  during   the  winter 
lonths    were    said  to   be   favor- 
able  for  its   development.    No 
particular  damage  was  done, 
however. 

The  accompanying  maps 
show  the    range   of   the  disease 
as   it  has  been    reported   to 
the  plant    risease   Survey  dur- 
ing   the   last  five  years- 

It  will   be   noted   that 
ir.    the  East,  the   disease   is 
reported  most  frequently 
along   the  Appalachian  Range 
from  Pennsylvania  as   far 


records  late  blight  of   to  rrato   is   limited   to  the 
untry  and    to   the  Pacific  Coast.      Hoareve  r,    n  ports 
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south   of  the   Georgia  border.      The  eastern  portions   of  West  Virginia  and  the 
western  extremes   of  Virginia  and  North  Carolina   are   in  the   center  of  the  area 
where    the  greatest  damage   occurs. 

In   the  West   the    disease  has   frequently  been  reported   from  the   northern 
portion  of  the  Willamette  Valley  and  acrcs.s  the   border  in   Klickitat  County, 
Washington,      It  will  also   be   recalled   that  R.    E.    Smith   (Tomato  Diseases    in 
California,    California   Experiment   Station,    Bulletin  17^:    1-lb,    1906)    reported 
the  disease  as   causing  an  epidemic   in.  November  and   December   of  1905  on  the 
winter  tomato  crop    of   so  utile  rn  California,    particularly  about  La  Kabra   in  Orange 
County.      Doubtless    the  disease  has    been  present   in   this    section  annually  since 
1905   bat  no   records  are   at  hand   to  certify  as   to  this.      In  l^l^   no  reports   of 
the  disease  were   received  from   the  Pacific  Coast  States  although  it  probably 
occurred   there. 

a  study  of  the  reasons   for  the    limited  range    of  this   Phytophthora   on 
tomatoes   would    seem    to   be  a  fruitful 
field   for    investigation.      The  prefer- 
ence   of    the    fungus    for    the    higher 
altitudes   in  the   east,    coupled  with 
the  fact  that  in   Southern  California 
and  Porto   Rico  it    is  only  active  dur*«i~.j 
ing    the  winter,    would  lead  to   the    sup- 
position  that  temperature   is   a  very 
important    factor.      Of  course,   an 
abundance    of  atmospheric  moisture    is 
needed   and    the   stage  of  the   crop  also 
has   to    be    taken  into    consideration. 

The    total  loss   from   this    dis- 
ease  is  not   great  as  the  damage   oc- 
curs  on^y  in  portions   of  a   few   states. 
West  Virginia   was   most  affected  with 
about  20%  of  the   crop   mere   or    less 
injured  and  8%  loss.      In   that   state 
the  season  was  very  moist,    with    the 
result    that    the   blight  was  unusually 
prevalent.      According    to   Giddings 
many   gardens   in    th  e  southern  and 
central  part   of   the    state  matured 
absolutely  no  tomatoes   on   account 
of  the  trouble.      In  Virginia   the  dis- 
ease was  apparently  more   or  less 
localized  in  the   vicinity  of  Blacks- 
burg.      Regarding  it  Promme   says,    "Very  severe  at  Blacksburg,    causing  vine  deeth 
in  sone    cases  and  almost  complete   loss   of   early  settings   of  fruit  during  a 
period  of  excessive   rainfall.      With   the   return   of  dry  weather   in  August   the 
disease   largely  disappeared  and    some    fruit   matured." 

In  North  Carolina   the    disease  was   under  close   observation  by  Jehle    in 
Avery  and  Mitchell  Counties,    vhere  he  had   demonstration  plots   to   show    control 
by  spraying.      The  checks   in   these  plots   and  other    unsprayed  fields    in  the    local- 
ity  were  all  more    or   less   severely  effected.      Even   when   the   vines  were    only 
slightly  diseased  practically  all  the   fruit  on  them  rotted  as  a   result    of   Phy- 
tophthora  infection,      Jehle    estimated  a  state  loss  of   2%  from  late  blight.      In 
the  other  states   from  which   the  disease  was   reported   it  did  not  appear  to  be   of 
particular  importance,    as  the    injury  was   local   and  for    the   most  part  slight. 


Pig.    40.      Geographical  distri- 
bution of  late  blight  of  to- 
mato in  1919   according  to  maps 
prepared  by   collaborators. 
Each  dot   represents   occurrence 
within  a   single  county. 
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Table   %.      Approximate    dates    cf  first  appearance   of  late  blight   as  given 
by   collaborators,    19 iG  ■■'.•31ij ♦ 


State 


New   York 

Pennsylvania 

Virginia 

West  Virginia 
North   Carolina 
Kentucky 
Missouri 


is  16 


August  1 


I9I7 


September  24 
Octo  be  r 

Early  August 


19l8 


July   l6 
July  28 


1919 


July  1 

July  15 
July  7 
July  11 


Further   light   is   thrown   on  the   relation   of    Phytophthora    on   the   two  hosts, 
tana  to  and  potato,    by  the   observation   reported  from  New  York    by  Chupp    in  1919i 
namely,    that  in  Cayuga    and  Tompkins    Counties   the  disease  was    observed  as   a   fruit 
rot   on    tomatoes  growing   adjacent   to    blighted  potatoes. 

Spraying  with   Bordeaux  5-5-50  plus   3   lbs.    of   resin  fish-oil   soap  was    re- 
ported as   giving   good    results    in   West   Virginia  and  North  Carolina.      In  the   latter 
state   Jehle    reported    that    the  difference    between  the    sprayed   and  unsprayed  plots 
in  his  demonstrations    was   very  marked.      He   used  bo  th   the  plain  Bordeaux  and   the 
resin    fish-oil  soap   Bordeaux. 


Yellow  blight  caused   by  Fusariun  spp. 

Yellot  blight  was  reported   from  Washington,    Oregon,    Idaho,    California, 
Nevaia,    and  New  Mexico,      The    trouble    in  Washington   is   referred    to    by  Heald  as 
being    due  to   Rhizoetcnia  but  in    the  other  states   collaborators   speak   of   it  33 
being   caused  by    fh  e  Fusarium   oxyspcrum     and    F.    orth operas    combination   as  worked 
out   by  Humphrey. 

This    disease    is  the    most   serious  tomato   trouble    of  the   northwest.      An- 
nually  it  caused   much    damage   and  in  1919    the   less  appears    to    have   been  consider- 
ably above   the   average.      In  Washington  ii  was    said    to   be   more   severe   than   for  a 
number  of  seasons-      Cases  were   reported  by  Heald  where    tomatoes   following  po- 
tatoes  showed  93%  injury.      In   Oregon  at  least  25%  loss   was    sustained   in  the   prin- 
cipal  tomato    section.      In   Idaho    it   was   very  common  and  destructive    throughout 
the   state,    killing   as  high  as   75%  cf   the  plants    in   some    commercial   fields-      In 
Nevada,   where   the   disease   was   severe   in  Chruchili,    Washoe,  and   Lyon  Counties,    1C% 
Iocs   was   estimated;    ard   in  New   Mexico  2^-100%  loss  was    reported. 

Two   interesting   reports    of  the  yellow  blight   situation,    as    it  was   last 
year,    have   been   received    from  Idaho  and  Oregon.      C-    W.    Hungerford  has   furnished 
the    following  : 

"Observations   on  tomato  yellow   blight   in   Idaho   in  l919*n 


"Tomato  blight   has   been    reported   from  every  section   of   the    state 
and    scems    to    have  been  unusually  severe    this    year.      Commercial  growers 
in   the  Lewis-ten  district   in   Northern   Idaho  and-ihose    in   the   Twin  Falls 
district   of   Southern   Idaho  unite   in   saying  that  the    Sis  ease   has   been 
as  destructive    this   year   as   it   has   ever  been.      A   less   of  50%  of  the 
entire  tomato  crop  of    the   state   is   a   conservative   estimate. 
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"Weather  conditions   seemed   to   be  very  favorable   to    the  disease. 
The   season  was  exceedingly  hot   and  dry.      In  nearly  all   of    the    irrigated 
districts   there  was   a  shortage  of  water  during    at  least  part    of  the 
growing  season. 

"Letters   of    inquiry   began   coming  in  about  July  15  and  the   disease 
was   noted  at  Moscow  about    that  time.      Fields  of   tomatoes  were   inspected 
at  Lewiston,    Idaho,    on  July  29  when  the  first  tomatoes   were    just  begin- 
ning  to   ripen.      In   some  of  these  fields   75%  °^  the    plants   ha«L   already 
been  killed   by   the  blight  at  that   time.      These   same   fields    were   again 
inspected   September    10  and   in   some   of  them  ^0%  of  the  plants    were   dead. 
Many  plants  which  appeared  perfectly  healthy  at  the   first  inspection 
were  dead  by   the  second,      It   has  been  noted   that  plants   in    the    field 
may   die    of  the  disease  any  time   from  when  they   are   about   eight   inches 
high  until    frost  kills   them.      In    the    greenhouse    the  disease   may  take 
seedlings  as   they  emerge    from  the    ground. 

"The   disease   has  been  noted   on  new   sage   brush   land  which  had   never 
been  cropped  before  and   on  nearly   every   kind  of   soil.      It  was   noted  in 
plants   which  had   never  been  transplanted,    the  seed   having  been  planted 
in    the  ground   out   of  doors   in  the   spring-      In  many  cases   it  was   noted 
that  tomatoes   grown  on   very   rich   soil  and   well   cared    for  were   injured 
by  blight  much   less    than  those   on  poor   soil    and    those   having  poor   care. 

''Some    of   the   varieties    of    tomatoes  grown    on  the    College   Farm  seem- 
ed to   be   quite   resistant    to    'the  disease." 

From  Oregon   the    following  note  by  M.    B.    McKay   has  been  rpceived: 

"Very  prevalent   in   5Sae  Dalles   section,    the  important   tomato   region 
of   the    state,  blighting   about   ^0%   of  th  e  plants   and  causing   not  less 
than  2%  loss,      plants    that  are   blighted   late   produce   a  part  of  a    crop. 
All  varieties   are  affected.      The    four  varieties   of    tomatoes,    Arlington, 
Columbia,    Marvel,    and  Norton,    sent   out  by   the    U.    S.    Department   of  Agri- 
culture  as   resistant   to   wilt  in   the  East,    are   all   apparently  about   equal- 
ly and    extensively  susceptible  to    the  Western  Yellow  Blight.      Tomatoes 
planted   on  land  which   had   never  before  grown   tomatoes   blighted  badly. 
1his   infection,    of  course,   may   or  may   not   have    come  from  the  seed  bed. 
One  p_a_tch  _f rom  which   an  excellent  crop   of    tomatoes   was   being  harvested 
Whs   observed   on  land   which  was    said  to   have  grown   t,orcBtoes   consecutive- 
ly for    25  years.      Ordinary  commercial   seed  was    being    used.      Tomatoes 
in  another    piece   of   land   not  no  re    than    100  yards  distant  were  blighting 
badly. " 

Bacterial  wilt  caused  by  Bacterium  solanacearum  E.F.S. 

This  distinctly   southern   disease,    as  usual,    occurred  most  frequently   in 
the  Atlantic   States   south  of  North  Carolina  and  those   bordering   on   the  Gulf.      It 
was   said   to  be   common   in  Arkansas  and  of   infrequent  occurrence   in  Delaware, 
Marylard,    Virginia,    West  Virginia,    Kentucky,    Tennessee,    Missouri,    and   Texas;    and 
it  was  even    reported  as    far   north    as  Pennsylvania,    Ohio,    Nebraska,    and  Colorado. 
These   latter   states    represent  the  approximate   northern   limits   of  the  wilt  al- 
though  it  has   been  reported   up    the  Atlantic   coast  as   far  north   as   Massachusetts. 

Bacterial  wilt  cannot   be    considered    of  great  economic   importance  when 
compared  with  diseases   like  Septoria   leaf   spot    or    Fusarium  wilt.      For    the    countrv 
as  a   whole   it   is   a  minor  disease,    but   for  the    tomato    industry   of  the  southern 
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states   it  is  a    serious    trouble.      It     probably   ranks  next  <o  Fusarium  wilt   in 
importance    in    that  part    of   the    country.      Judging    from  the    loss    estimates   at 
hand   Louisiana  probably   suffered   the   most  of  any  state,    as   10%  loss   is    estimat- 
ed,   while   the   other  South  Atlantic   and   Gulf  states  averaged  about    5%« 
The  dates  when    the   disease   was    first   reported  are   as  follows-. 


May  1    Florida 

May  15    South   Carolina 

June    Louisiana 


June    Arka  nsas 

August   1    Tennessee 


No  varieties  w^rp   mentioned   as   showing  any   resistance    and    little   was 
given  on  control   except   that   crop   rotation  was  mentioned  as   beneficial   by   some 
collaborators. 


Blossom-end   rot   (non-parasitic) 

31ossom-eni    rot   was  reported   from  most   states  with    the   exception   of   those 
in   the   Rocky  Mountain   section    and  part    of   the  Great  Plains  area. 

It  can   ba    said   quite   safely   that   in  general   it  was   less   abundant   than 
in  I9I0,    whpn    it  was   unusually   severe.      States    in    the   northern  part   of   the 
country,    especially   Vermont,    New  York,    and  Wisconsin  reported    it  as   less   trouble- 
some   than  usual.      It  was   mentioned  by  Gardner  in   Indiana   and   Milbrath    in  Cali- 
fornia   as   worst   on  the   first   fruit  and    that  later  settings    were   fairly   free,    In 
the    early   tomato   section  of    San  Diego   County  and    the   San   Joaquin   Valley.    Cali- 
fjciia,,    the    disease    was   particularly  destructive.      The    Southern   States   seemed 
to   suffer   most  heavily  as   is  shown  by   the   following   table* 


Table   £7.      Injury   and   losses    from   blossom-end   rot   as    reported  by   c 
orators    in   1"19. 


.lab- 


State 


Pe  rcen  c 

fruit 

injury 


Percent 
loss 


Vermont 

South  Carolina 

Oe  0  r  g  i  3 
Flor ida 
Mississippi 


!_' 


J 

10 

100 


20-30 
3 


State 


Arka  nsas 
Tennessee 
Wi  -cons  i  l 
California 
Indi  ana 


Percent    :   Pdrc-  1  t 
fruit     :        loss 
injury    ■ 


10 


Ir   New    fork,    in   the  Chautauqua  and  Niagara   districts,    some  fields   snowed 
frorc    )    to   20%  injury  and  ore    field   was    found  with   ^%  of  the   fruit  ailectea.      in 

Mississippi   "/.'.    S-    Fields   found   the  following  condition: 

"At  Crystal    Springs  and  Hazelhurst  the    crop   suffered  heavily  +_h 
season   through  blfcssoro-end  rot    and    cat  fac«-      At  least  40-,,  of  the   iruui 
on    the    vin%s    is   affected   with  either   or  both   of  these.      One  of  the    farm- 
ers  told   me   that  he  would  be  willing  to  give   flOOO   to   find  a    way    to    stop 

biossom-erci  rot.'' 
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As   this  disease  is   clearly   evident  in    thy  field    it  is  not  especially 
common   in  shipments   of  .tomatoes.      Market   inspectors    -'found  it   in  some  consign- 
ments,   however*      One  car   from  Florida    shewed   2%  in  early  stages;    two  cars    from 
Mexico  averaged  8%;    and  one   car   from  Mississippi  had  9%> 

The  dates   of    earliest   recorded  appearance  were   as    follows: 

May Florida  June   1A Washington 

May    10 Tennessee  June  lo    Indiana 

May  15    Mississippi  July    Oklahoma 

June    1    Georgia  July    Wisconsin 

June  1    South  Carolina  August  20    Vermont 

No  resistant  varieties   or   control   measures   were   mentioned. 


Buckeye    rot   caused  by  Phytophthora    terrestria   Sherb. 

This   rot  was   found  in   Florida   and  Porto  Rico  during   1919    and   two    new  and 
interesting   occurrences  were   reported   during    the  year,    one   by  M*    W.    Gardner, 
Indiana,   where    it  was    found  in  a  greenhouse   near  Indianapolis;    and   the  other 
by  J.    L.    Weimer,    who  observed  the  disease   occurring  naturally   on  plants    grow- 
ing  in  the  department  experimental  field  plots   at  Arlington  Farms,    Virginia. 
The   disease  was  also  reported   in  shipments   of    tomatoes   from  Mexico  and   Tenn- 
essee.     Since    -these   latter  are  new   records,   however,    and    as    they  have   not  been 
substantiated  by    findings    in  the  field,    they    should   be   considered   only  as   poss- 
ible  rather  than   actual  occurrences. 

Judging    from   the   reports   at  hand    the  disease   was    worse   than  usual    in 
Southern  Florida,    probably  because   of  the  heavy   rains   that   occurred   just  prior 
to  harvest-      The   crop   was   greatly   damaged   by   in  e   flood    itself  and,  in  addition, 
the  water  greatly    facilitated   the  dissemination  of   the  organism.      Regarding 
the  occurrences   and  losses   from  the   disease   in    the   Miami   section  R  osenbaum 
says: 

"All   fields   are    showing   an  exceptionally   heavy   infection  with 
ground   rot,    Phytophthora    terrestria.    One  of  the   fields   where  we  did 
some  work  before   the  rains   and  which  had   very   little    cr    no  Phytoph- 
thora  is  now   showing  by   actual   count  more   than  00%  infected  fruit- 
One   grower  who  had  hired  special  labor  for  picking  fruit  on   the  day 
following    rain,    and  immediately  packed  more   than  r)0D  crates,    was   com- 
pelled to  repack   all  these    on    account  of  the  development  of  Phytoph- 
thora  rot.      Less    than   onerthird  of  these   crates    were   saved.    *    s    * 
Shipping  work  last  season  proved   that  Phytophthora    spread   with  great 
rapidity   in  transit,    a   single    fruit  in  a   basket  likely   to  involve  a 
large   number    of    fruit   in    the   same  basket  before    reaching   market.    Mar- 
ket  men  will   likely  meet  a   lot   of   this    trouble    in  the    shipments." 

The  disease   was    found  in  10  carloads   of   Florida   tomatoes   inspected   in 
northern  markets    in  amounts   averaging  7%  affected   fruit- 

Staking   plants   in   the  field  and  holding   fruit   for    a    few  days  before   pack- 
ing were   beneficial  according    to  0.    D.    Sherbakoff  in  Florida. 

Phoma    rot  caused  by  Phoma    destructive   Plowr. 
This  disease  was    reported  during    1919    as    occurring   in  the   field  in 
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Florida,   California,    Oklahoma.,    Ohio,    and   New   York.      Reports    of   its    occurrence 
in   shipments    of  tomatoes   said    to  have   originated    in  the  additional    states   of 
New  Jersey,    Tennessee,    Mississippi,    Louisiana,   Arizona,    were   received    from  market 
inspectors,    and  consignments   from  Mexico,    Cuba   and    the  Bahama   Islands   were  badly 

iiected.      In   other  years   this   disease   has    been  reported  to    the  Survey  from  the 
lo.lowing   additional    states:      Delaware,    Maryland,    South  Carolina,    Porto    Rico, 

alt?'    ^  a        SaS"      Tt  Wl11  be   Seen    then   that   ^e  disease   has  a    rather   wide  range 
ptr     IT      ^s?ructlve    occurrences    seem  to   be   confined   to    che   South,    especially 
rioriae   and    -.o  places    like    Cuba,    Bahama    Islands,    and  Mexico. 

a  Florida   and  California  were  most   affected.      The   occurrences   in 

other  and  iro re   northern  states    were    localized  for  the  most   part   in  gardens    and 
caused  little  loss. 

The  accompanying    table   gives    the   amounts   of  phoma    rot  found   in   shipments 
01   tomatoes  by   market   inspectors.      It  will    be   noted    that  it  was   quite   frequent 
in  cars   from  Florida   and  California. 

Table   68.      Percentages   of    fruit   affected   with 'Phoma,   as   shewn  by  inspec- 
tion at  destination  by   inspectors   of   the   Bureau   of  Markets,    1919. 


Origin   of 

:No.of 

:  Average 

:        Range   of 

:  ca  r^ 

:  p  ere  en  t- 

:    percen 

tage   of 

: Remarks   as    to  seriousness    of  decay. 

shipments 

:Wi  th 
:  rot 

:age    of 

:  rot 

:      '  Phom 

a    rot 

... 

:No. cars 

:    Per-cent 

Arizona 

:         1 

18 

:  :          1 

:       10-25 

:  Scattered   throughout   load. 

California 

:       42 

27 

3 

:          17 

:     35-40 
:         1-20 

:Bad  decay. 

13 

:    50-100 

: Associated  with    other    decays,    mostly 

9 

2-33 

Rhizopus    rot. 

Cuba 
Flor  ida 

lot 

18 

1  7 

4 
4 

:        2-32 

5^-100 

Associated  with   Rhizopus    rot. 
Advanced   stages   of  decay. 

15 

29-50 

Associated  with   Rhizopus   and   other 
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I-25     : 

decays    in   some   cars. 

Louisiana      j 

3  • 

18       : 

3 

2-20      : 

Some   soil    rot   in   one   car. 

Mexico             : 

22    : 

9       : 

22     ; 

2-22      : 

Soil   rot,    Rhizcpus,    and   other  de- 
cays  also  present. 

Mississippi; 

2    : 

16      : 

2     ■ 

2-^0      : 

New   Jersey    • 

1    : 

25      : 

1    : 

25-30      : 

Sun  scald  and  phoma    rot. 

Tennessee      : 

5    : 

0      : 

5    : 

1-17      : 

Associated  with   Rhizopus. 

iexas               ; 

Unknown          : 

14   : 

8       : 

14    : 

2-25      : 

Soil   and   Rhizopus    rots   also  present. 

?       ; 

11      : 

2    ; 

9-13       : 

Rhizopus  and   soil    rot  also  present. 

In  the  New   Orleans  rra  rket   it  was    observed    that  reconditioning    of  many 
Cuoan   tomatoes   was  necessary   on   account    of  Phcrna   rot  and    that   in  many   cases 
this    resulted   in  a   discard  of   25-5096  of    the  fruit. 

Regarding  the    condition  of    tomatoes   received  at  New  York    from  the    Bahama 
Islands   F.    C.    Meier  writes  as    follows   in    the    Cotton  and   Truck  News   Notes    of 
March,    22,  ,<  19 19  . 

"One  New   York    firm  continues   to  receive    large    shipments'   of  tomatoes 
from    the   Bahama    Islands,    chiefly  from   the   Island  of   Elluthera.      They    have 
planned  for  about  40,000  crates   this  season   from   their  plantings,    but   it 
is   probable  that   acutal    receipts    will   not    reach   this    mark.      Although 
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numerous  lots  have  been  examined  from  time  to  time,  Phoma  rot  and  Rhizop- 
us  rot  seem  to  have  been  ihe  only  important  sources  of  loss  to  date.  On 
these  shipments  Phoma  rot  alone  is  causing  injury  or  destruction  of  ap- 
proximately 10-4-0%  of  stock  received." 

Soil  rot  caused,  by  Rhizoctonia  sp. 

Rhizoctonia,  causing  a  rotting  of  the  fruit  or  a  damping  off  of  seed- 
lings, was  reported  from  Ohio,  Florida,  Louisiana,  and  California.   Market  in- 
spectors found  it  in  cars  of  tomatoes  shipped  from  Tennessee,  Florida,  Missis- 
sippi, Louisiana,  Texas,  Arizona,  California,  Mexico,  and  Cuba.   In  these  ship- 
ments it  was  usually  associated  with  other  types  of  decay  such  as  those  caused 
by  Fusarium,  Rhizopus,  and  Phoma. 

The  stem  rot  which  was  prevalent  in  southern  New  Jersey  in  1919  was  due 
to  Rhizoctonia,  attacking  the  stems  at  the  surface  of  the  ground  according  to 
M.  T.  Cook.   The  disease  evidently  originated  in  the  seed  bed.   The  same  con- 
dition was  also  found  on  cabbages  in  New  Jersey. 

Collar  rot  (cause  undetermined). 

A  collar  rot  of  uncertain  cause  was  very  prevalent  and  destructive  in 
southern  New  Jersey,  Delaware,  and  Maryland.   This  disease  probably  played  a 
considerable  part  in  the  falling  off  of  tomato  production  in  that  area  last 
year.   The  trouble  has  been  noticed  in  Delaware  for  a  number  of  years  but  never 
in  such  a  severe  form  as  in  1^19  •   Manns  and  LeCato  in  Delaware  think  it  is  of 
bacterial  nature.   Ccok  in  New  Jersey  states  that  the  trouble  in  the  southern 
part  of  that  state  last  year  was  due  to  Rhizoctonia,  while  Rosenbaum  attributed 
the  Delaware  disease  tj  Macr jscorium  solani. 

The  disease  seemed  to  originate  in  the  seed  bed,  attacking  the  plants 
near  the  ground  level,  and  causing  black  cankers.   This  was  carried  into  the 
field  where  the  cankers  developed  further.   Temple  in  Maryland  gives  the  follow- 
ing concerning  symptoms; 

"Diseased  plants  in  the  field  undergo  in  some  cases  a  lingering 
death  and  in  other  cases  they  may  recover  where  the  plants  were  set 
deep  enough  so  that  they  can  send  out  roots  from  above  '   the  diseased 
part.   The  affected  portion  of  the  stem  is  rarely  more  than  two  inches 
in  length. n 

The  loss  from  this  disease  in  Delaware  was  extremely  heavy,  being  con- 
servatively placed  at  25%.   Some  fields  were  a  complete  failure  and  had  to  be 
plowed  up.   Many  farmers  in  that  state  planted  as  high  as  80-90%  affected  seed- 
lings with  the  result  that  the  stand  was  cut  20-30^.  or  more. 

Tomatoes  grown  rcnsecutively  on  the  same  seed  bed  showed  a  much  greater 
infection  than  these  grown  on  beds  properly  rotated,  according  to  Manns  and 
LeCato.   The  cannery  run  seed  also  showed  greater  amounts  of  disease  than  north- 
ern commercial  seed. 

Leaf  mold  caused  by  Cladospcr iurn  f^lvum  Cke. 

Leaf  mold  was  reported,  for  the  most  part  in  greenhouses,  from  Massachu- 
setts, Connecticut,  New  York,  South  Carolina,  Ohio,  Indiana,  Michigan,  Missouri, 
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Kansas  and  Washington*      Outbreaks    in  the   field   were  also  noted  in   Florida   and 
Indiana. 

Root  knot  caused   by  Hetercdera    raai  cicola    (Greef.)   Mull. 

Nematode   injury  was   common  on    this    susceptible    crop   in   the  South.      It 
was    reported,    especially   in  the    sandy  soils,    from  South  Carolina,    Georgia, 
Florida,    Alabama,    Mississippi,    Louisiana,    Texas,    Missouri,    California,    and 
Washington.      Occurrences   in   the  greenhouse  were   noted   in  Ohio  and   Indiana. 

Other  dis  eases. 

Damping   off,    caused  by  Pythium  sp.    was   reported   on    seedlings    in  Washing- 
ton. 

Rhizopus    rot,    caused  by  Rhizopus   sp.  ,    was   common   in    tomato   shipments    from 
southern  states.      Because    of    the   frequent  association  of  this   rot  with   other 
decays   of  a    similar  nature,    but   caused   by  other  organisms,    it    is   not  easy  for 
inspectors   to  make  an  accurate  diagnosis,    to   say  nothing  of  being  able    to   esti- 
mate  the  amount  of  injury   from  the  disease. 

Rot,    caused   by  Diplodia   sp.,    was    reported  by  F.    C    Meier  as  follows-. 

"On     two  different  occasions   Bahama   tomatoes   were    found   to  be 
decaying   as   a  result   of    infection  of  Diplodia    sp .    This    type  of  decay 
progresses   rapidly  and   is   very  destructive,    soon  converting    the   to- 
mato   into  a    blackened  mummy  with  the   causal  organism   fruiting   on    the 
exterior.      Dr.    Rosenbaum  isolated  a    Diplodia    from   tomato  last  spring 
from   the   vine.      This  being  the    case    it  is   possible   that   the    fungus 
will  be    found   on  Florida    fruit  at  destination   points.      The    organism 
seems    to   be   identical   with  that  causing   rot  of  melon  and   citrus   fruits." 

Sclerotium  blight,    caused  by  Sclerotium  rolfsii    Sacc  ,    was   reported   from 
Louisiana    and   Alabama. 

Sun  scald,  produced  by  exposure  to  hot  sun,  was  reported  as  common  on 
fruit  in  New  Jersey,  Florida,  Ohio,  Indiana,  California,  and  Washington.  It 
was   particularly  bad   on  plants    that  were   defoliated  by   Septoria   leaf  snot. 

An  three  nose,    caused  by  Colletotrichum  phomoides    (Sacc)   Chester,    was 
reported  as   occurring  sparingly   in   Delaware,    Ohio,    Indiana,    and  Missouri.      In 
New  Jersey    it  was    said    to  be   abundant  and   the  cause    of  heavy   losses- 

Winter    blight,    bacterial,   was    reported   from  Pennsylvania.      3-    H.    Muncie 
observed  typical  specimens   at  Girard    in  Erie  County   in  early  August. 

Summer  blight,  cause  unknown,  was  said  by  D.  J.  Milbrath  to  be  common 
in  all   sections   of   California,    causing  about  3%  loss    of   the   vines    in  the   state. 

Grand  Rapids   disease,    caused   by  Aplanobaoter  michiganensis  E.    F.    S.  ,   was 
found  by  Muncie   near   Girard,    Pennsylvania.      At  least  200  plants  were  badly  af- 
fected  in  one   ten-acre   field. 

Erown    ring  spot,    (cause  undetermined)  was    found   to   be    abundant  on  both 
green  and   ripe   fruit  in  a  car   of  Mexican  tomatoes   inspected  by   Milbrath   in 
Calif  orn  ia. 

Yellowing,    probably  due   to  malnutrition,    was   noted  by   R.    A-    Jehle    in 
North  Carolina.      The    grower  said   it  was   worse   early   in    the  season  but  a   good 
many  plants    outgrew  it. 

White   spot     of   the   fruit,    (cause  undetermined)   was  noted  by  Milbrath   in 
California    on  a  few  plants   of   early   varieties.      One  plant  produced  90%  spotted 
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fruit.      The   same   trouble    was   noted   by  him  in  a  carload   of  Mexican  tomatoes. 

Streak   (cause  undetermined)   was   reported  from  Washington,   April      4' 

Bacterial   rets  of   fruit  were   reported  from  New   York    (in  greenhouse)   and 
Delaware   (uncommon,    1-2%). 

ph y tcpa th o ra   w i]_ t ,    caused  by  an  undetermined  Phytophthora,    was  reported 
by  Chupp  from  New  York   where  it  did  serious  damage    in   certain  greenhouses   at 
Ithaca. 

Oedema,    (non-parasitic),    was  reported  from  Washington   where   it  was   noted 
April  10. 

Failure   to    set  was  one  of  the    chief  troubles    in    the  eastern  tomato    section 
last  year.      A  peculiar  combination    of  weather  conditions  at  blossoming    time  was 
said    to  be    responsible  »      Complaints   of  blossom-drop  were    received   from  California, 
where   it  was   said    to  be  general   in  the    early   spring    fields;   from  Washington, 
and  from  Florida.      In   the    southwestern  part  of    the   latter  state   the   dropping   of 
the  crown-hand  blossoms   seemed  to  be   almost  universal. 

Tip  burn,    aggravated  by  dry  weather  in  July,   was  reported   general   on  the 
older  leaves    in   Indiana  August   1^ . 

Cat   face    (non-parasitic)   was  reported  as    common   on   certain  varieties    in 
Indiana  and  as   very  prevalent  in  Mississippi.      From   the   latter    state,    Fields 
reported   that   the   Crystal  Gpring   and  Hazelhurst  crops   suffered  heavily.      Forty 
per   cent  of  the    fruit   in  many  of   the  fields   in   those  sections   showed   the   trouble. 

In  the  markets,    the    f b  od  products    inspectors      found   the  defect   in  cars 
from  California   (4  cars),    Florida    (l  car),    Missouri    (2   cars),    New   Jersey    (3rcars), 
and  Tennessee    (7   cars).      The   average  percentage   of   affected   fruit   in  all    these 
cars  was   1^>%- 

Lightning   injury  cases  were   reported   by   Manns   and  LeCato    from  Delaware 
as  follows: 

"A  very  disastrous   effect  of  lightning  was    observed   two   miles   south 
of  Dover,      The   rows  were  about  4^0  yards   long,    the  wires  were   not  ground- 
ed.     The    lightning    struck   two  rows   injuring   or   killing   nearly  all   of 
the  plants,    skipped   two    rows  and  hit    the  fifth,    killing  practically  all 
of  the  plants .  ' 

Another,    and    somewhat  similar  case,    was   observtd  a   few  miles   away." 

Growth    cracks  were    common  in  Vermont  according    to  Lutrnan,    injuring   al- 
most 25%  of  the  crop  about  Burlington  and  probably   causing  ^-10%  loss.      Rapid 
growth   in  September,    following   retarded  development  in  August,    is  given  as   the 
cause.      The   same   trouble    was  very  prevalent  in  Indiana    where   it  probably  in- 
jured more    fruit  than  any   other    condition.      Five  per   cert  was   estimated   by 
Gardner.      This   cracking  of   fruit  is    common  almost  everywhere   tomatoes  are 
grown    for  canneries. 

Rain   injury   caused   by    excessive  wet  weather   proved   a    calamity   to    the 
farmers    in  Dade  County,    Florida.        According   to    Rosenbaum   the   Florida  East 
Coast  Growers  Association   estimated    that  the    East  Coast   tomato   section  lost 
about  G0%  of  its   crop  from    this  and  attendant   injuries.      Some  growers   lost 
their   entire   crop.         In   the  Homestead  and  Redlands    districts,    the    injury  was 
not  nearly   so  great    but  peters  and  Larkin  were   in  the    center  of  the    affected 
region. 
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DISEASES   OF  SWEET  POTATO 

Stem  rot  cause     Fusarium  batetis   '.Voll.    and  P.    hyper  or ysporum  Woll. 

In  1'jVj      stem    ro  t  was   reported  from  practically   all   of  the    states   that 
are    important   in  sweet  potato  production.      Occurrences  were   reported   from  the 
following    states:      New   Jersey,    Delaware,    Maryland,    Virginia,    North  Carolina, 
South  Carolina,    Tennessee,    Florida,    Alabama,    Mississippi,    Louisiana,    Texas, 
Oklahoma,    Arkansas,    Missouri,    Kansas,    and  California. 

In  the   southern   tier   of  states   the  disease   was   not  mentioned  as    being 
especially  bad.      In  most    cases   it  was   localized.      In   Louisiana,   however,    it 
was    reported  as   being   common  and  as   slowly   spreading  over    the  state  and  thus 
becoming   of  increasing   importance   annually.      In   the  northern   sweet  potato 
states,    particularly  the    northeast  section,    the    loss   was    severe.      In  New   Jersey 
stem  rot  was   abundant   and    the   cause  of  heavy  losses.      In  Delaware   the  disease 
was   said  to   be   on   the   increase  and  many   fields   with  as  high  as  60%   of  affected 
plants  were    reported.      On    the   eastern  shore   in  Maryland  the    disease  was   general, 
causing   as   much  as   ^0%  loss   in  a    few    cases.      In  North  Carolina,    Arkansas,    and 
Kansas    the   disease  occurred   in  practically  every  sweet  potato  section  and    in 
some  areas   in   each   state    it  was   severe. 

More   complete   data  as   to   less   from   this   disease    in   1919   will   be    found 
in  plant  Disease   Bulletin   Supplement   12,    1920. 

The  dates    when   stem  rot  was    first  noticed  by  collaborators  are  as   follows: 

March  15   Louisiana  June  2c    Mississippi 

Apr  il  10 Flor  ida  July    Arkansas 

June   1    Tennessee  July   11    ••• Oklahoma 

Foot  rot  caus  ed  by  Plenodomus   destruens   Harter  . 

The  only  reports   of  this    disease   received    from  collaborator  s   in  1919 
were   from  Alabama,    where  the   disease    seemed   to   be   causing    slight  losses   local- 
ly,   and    from  Oklahoma  where   a   few   occurrences  were   noted. 

Black    rot  caused  by   Sphaeronema   fimbriatum   (E.    k  H.  )    Sacc 

Black   rot  occurred  widely,    as  usual,    in  practically   all   of  the   sweet 
potato   states   and   was  reported    to    th  e  Plant   Disease   Survey  frcm  most  of   them. 
State   reports    indicate   that   the   disease  was    common  and   generally   distributed 
throughout   the  sweet  potato  sections.      It  was   mentioned  by  many  of    the  col- 
laborators as   being  prevalent    on  slips   growing  in    the   seed   beds   early   in   the 
season. 

The  losses   incurred  by   black    rot  were   large,    as    it    took    its   toll   both 
in  the  field   and    in   storage.      Undoubtedly,    this  disease  was   responsible  for 
greater   losses    than  any   other    single    trouble.      Reduction   in   yield   in  percent- 
ages and  bushels   by   states  are  given   in  Plan  t  Disease   Bulletin,    Supplement  12, 
1920. 

The  following  table  shows    the  percentages   of  cecay  due  to  black    rot  in 
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carloads   of    sweet  potatoes   shipped    from  various   states,    as    reported   by  inspec- 
tors  of  the  Bureau    of   Markets* 

Table  69  •    Amounts    of    black  rot   in   shipments    of    sweet 'potatoes   as   deter- 
mined  by   food  products   inspectors    of  'file   Bureau    of.  Markets,    19 19* 


Origin  of   ship- 
men  t 


No .  of 
cars 

with 
decav 


Average    -p 
percent- 
age  of 
decav 


Range   ox 


per  0 en  c- 
age   of 
decay 


Remarks    as    to   seriousness    of    decay. 


Arkansas 

Delaware 

Georgia 

Ken  in  cky 

Louisiana 

Maryland 

New   Jersey 

North  Carolina 

Oklahoma 

Texas 

Virginia 


22 

7 
2 

1 

4 
3 

30 

17 


5 

6-10 
20-25 

7 
2 

1 

2-5 
3 

30 

5-30 


One    or   more   la  rge   spots   on   affected 

tubers. 
Two   or   more   spots. 

Affected    stock    in  one  car  worthless. 
Associated  with  soft   rot* 
Bad. 
Slight. 
Slight. 

Estimate   includes   some   slimy  soft   rot 
Slight. 

Two-thirds  was   bad   decay,    balance   slight. 
Rhizopus   included   in  estimates    for   near- 

.■"!  T'i:rI  2.a.L' —  — 


Total   number    of  cars  with   decay  -   23.      Total   number    of    cars   inspected  -   24I' 


The  following   dates   when   the   disease  was    first  noted  are   given  by   col- 
laborators! 


April  15  (in  seed  bed). 
May  1  (in  seed  bed).... 
'May  17  (in  seed  bed)... 
May  19    (in   seed  bed)... 


.    Alabama  May Louisiana 

.    South   Carolina  August  lv>   (in  field).  .Tennessee 

.    Oklahoma  September    (in   field ).  .Arkansas 

.   Mississippi  October    ( in  field) ... .Georgia 


Soil  rot  caused   by  Cystospora   batata   Elliott. 

Soil  rot  is  limited  in  distribution'.  In  1919  if-  was  reported  from  New 
Jersey,  Delaware,  Texas,  and  Arkansas.  In  New  Jersey  it  was  occasionally  found; 
and  in  Delaware  it  was  very  severe  in  spots,  sometimes  injuring  10-00%  of  the 
plants.  The  average  percentage  of  crop  injury  in  Delaware  is  placed  by  T.  P. 
Manns  at  /\%.  In  Texas  "the  disease  was  prevalent,  causing  a  loss  of  from  2-4% 
of  the  crop  according  to  J.  J.  Taubenhaus.  In  Arkansas  only  a  trace  was  report- 
ed, occurrences  being  noted  in  Jefferson,  Sebastian,  Crawford,  and  Washington 
Counties . 


Scurf  caused  by  Monilochaetes    infuscans   E«    and  E. 

Scurf  was  reported   as  very  common   in  New   Jersey,    Delaware,    South   Caro- 
lina,   Georgia,    Alabama,    Arkansas.   Missouri,    New  Mexico,    and  California,    and 
was    found  in  carload   lots    of  potatoes  shipped  from    the  additional    states   of 
North   Carolina,    Tennessee,    and  Mississippi.      In   Delaware   10%  of  injury   to  the 
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crop  as  a  whole   was  reported:      in   South  Carolina   20-25%  injury;    in  Arkansas   10%; 
and  in  New  Mexico  rjC%*      The   lenses.,    however,   were   not   very   great  although   the 
market  grade   was   considerably   lower   in   sons   cases    and   as  a    rule    affected  potatoes 
did  not  keep  so    well    in   storage- 

The  percentages    of  potatoes  effected  with   scurf  found    by  market  inspec- 
tors are    shown   in   the    accompanying   table. 

Table  ^0,      Amount   of  scurf  as   determined  by  inspection   of  carloads    of 
sweet  potatoes  by   inspectors   of   the -Bureau    of  Markets,    1919. 


Origin  of 
shipment 


Alabama 

Arkansas 

Delaware 

Geo  rgia 
Mississippi 

New   Jersey 


North  Carolina 
Tennessee 


No.cf 
cars 
with 
scurf 


1 
1 

4 


Average 
percent- 
age  of 
scurf 


8 

17 
11 

00 

19 


23 

20 


Range  of 
percent- 
age   of 

scurf 


15-20 
5-17 


5° 
So 


15-25 


20-25 
20 


Remarks  as  to  seriousness  of  decay. 


Bad  scurf. 

Heavy   spotting  covering    one-third  of 
surface   of    tubers. 

Badl y  di  sco lored . 

Scurf   covered   one-fourth  to   three- 
fourths   of   affected  potatoes. 

Ranging    from  small  spots    to   spots   cov- 
ering   one-third   to   two-thirds    of 
surface.     • 

Badly   spotted. 

Covering    cne-eighth   to    three-fourths 
surface   of  affected  potatoes. 


Total   number    of    cars  with  decay  -   Id*      Total    number    of    cars   inspected  -   241 


Soft    ro  t  caus  ed   by  Rhizopus   nigricans  Ehr. 

This  was   one   of  the  most  common   and  desturctive   storage   rots    of    sweet 
potatoes    affecting    fee   crcp    in   storage    and  in   transit   and    in  a   few  cases    it  was 
noticed   injuring  plants    in   the  seed   bed.      It    occurred   widely  where   sweet  pota- 
toes  are    grown  and   it  was  probably   the  most  common   decay  encountered  by   the   in- 
spectors   of  'the   Bureau   of  Markets    when   examining    shipments    of  potatoes  at  des- 
tination.     Table   71  gives  the    results    of  car   inspection  during  the    calendar 
year   1919, 


Other   diseases. 

White-  rus  t  caused   by  Albugo  ipomoeae  panduranse  Pari,    was  reported  from 
Delaware,    Alabama,    South  Carolina,    and   Tennessee.      It  also  doubtless   occurred 
in  many  other   sections.      The   damage   done  was   net  great   hit   in  Alabama    several 
reports   of   rather   heavy   infestation  were    received.      It  was   said    to   be    severe 
on  Nancy  Hall   in  several   counties    of  Northern  Alabama. 

Dry  rot   caused    by  Diaocrthe   batata tis   (E.    &  H.')   H.    b  F.      One  report  of 
this  disease  was    received   from  Lincoln  Parish,    Louisiana. 
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Root  rot  caused  by  Qzonium  qmnivorum  Shear  was' reported  as  prevalent   in 
Texas   as  usual. 

Leaf   spot  caused   by  Phyllcstiota   batatas  E.   &  M.   was   reported  from  Ala* 
bama   (considerable),    Ohio   (less),    South  Carolina    (common)* 

Leaf  spot   caused  by  Sep  tor  ia  be  ta  t  io  ola   Taub.   was  reported  as  common  in 
South  Carolina. 

Java   black  rot  caused   by  Diplodia   tuber  icola    (E-    &  E,  )    Taub.    was  report- 
ed from  Florida  where  the    crop  was   injured  locally*      The  loss   in   these   local 
cases   was   rather  large  according    to  C.    D.    Sherbakoff. 

Root  knot   caused   by  Heterodera    radicicola  (Greef.)   Mull,    was  a   common   in- 
jury as    usual  and  was   reported   from  South  Carolina   (common);   Arkansas    (general; 
5/£  injury);   Missouri    (severe  in  greenhouses  and    oold  frames);    and  California, 

Southern  blight   caused   by  Sclerotium  rolfsii   Sacc-   was  reported   from  Ala- 
bama but  not   serious  in  that  state. 

Table  fl,      Amounts   of    sweet  potato  soft   rot  caused  by  Rnhizopus  nigricans 
as   determined   by  food  products   inspectors   of  the  Bureau   of  Markets,    1919* 


:No.cf 

: Average 

:          Ra  ng  e   0  f 

Origin  of 

rears 

:  percent- 

1   percentage   of 

:        Remarks  as    to    serious- 

sh  ipmen  t 

:wi  th 
:  decay 

rage   of 
ideacy 

:             decay 

;              ness    of  decay. 

:Nc.  ca  rs 

:    Percent 

Al abama 

i     13 

1        15 

i          1 

!       60 

•    Some    complete. 

:        12 

:          1-30 

:    Considerable,    soms   slight. 

Arkansas 

i     27 

t        14 

!              1 

:              80 

;    All   stages. 

■        5 

:        23-33 

Some  bad. 

:        21 

:          2-l8 

Some   bad,   mostly  slight. 

Calif  ornia 

;        5    " 

27 

:           2 

:        32-50 

All   stages. 

:          3 

:        12-25 

All   stages. 

Colorado 

!          2     J 

22 

;              - 

20-25 

Delaware 

1      5  i 

21 

•           2 

30-50 

All    stages . 

:           3 

5-10 

Some   bad. 

Flor  ida                   < 

2    < 

18 

15-21    ; 

Mostly  bad. 

Geo  rgi  a 

6  : 

13 

:          - 

2-19    j 

Mostly  complete. 

Kentucky                 « 

2    • 

27        , 

1 

4b  ■ 

Bad. 

1     ' 

8    : 

Slight. 

Louisiana              ; 

9    1 

13         ' 

—          ; 

2-28    , 

Some    bad. 

Maryland                 • 

4  • 

13        J 

1       ! 

45   : 

3        5 

Slight. 

Minnesota 

1  i 

2 

- 

2    : 

Slight. 

Mississippi          - 

2    : 

24        , 

- 

15-32    i 

All    stages. 

New   Jersey             ; 

5    1 

14        1 

1      : 

55  1 

All   stages. 

4      i 

1-6    : 

Mostly   slight. 

North  Carolina    ; 

2b    ; 

12        : 

2-30    : 

Considerable    complete,    seme 
slight . 

Ohio                        - 

1   : 

10        : 

—         ; 

10   : 

Oklahoma                 • 

1    : 

22        : 

-      ; 

15-25    : 

Bad. 

Pennsylvania        • 

1    ; 

11        : 

—        ; 

10-12    : 

Tennessee              : 

13    : 

9         : 

-      ; 

2-28    : 

All   stages,    mostly  slight. 

Virginia                 ; 

20   : 

8         : 

: 

,       1-25    : 

Seme  complete^  mostly  slight. 

Total   number    of   cars  with   decay  -   145.    Total   number    of   cars   inspected  -   24L 
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Charcoal    rot  caused  by.  Sc^erotium  bate ti cola    Tauo.    -   reported   from  Dela- 
ware  by  T.    F.    Manns  as   being   common   in  storage  houses,    sometimes    injuring   from 
1-10%  of    the  potatoes. 

Mosaic,    cause  undetermined,    was  found  in   several   scattered  districts    of 
Arkansas. 

Curly,  leaf,    probably  caused  by  unfavorable    soil   conditions,    was  reported 
as  occurring  locally   in   Florida. 

Storage  rot,  caused  by  various  organisms,  as  a  group  brought  about  the 
heaviest  losses  to  the  sweet  potato  crop.  Of  these  rots  black  rot,  soft  rot, 
and  others  have  been  reported  above  but  a  good  many  other  organisms  were  also 
concerned   in    the  work    of   destruction. 


DISEASES  OF  BEAN 


Bacterial  blight  caused  by   Bacterium  phaseoli   E.    F.    S. 

In   1919   bacterial    blight  probably  occurred  in   all  of  the  states   east 
of  Central  Nebraska.      West   of   this   it  was  not    reported  from  any  state  except 
Colorado    where  there  was  very   little    this   year   as   compared  with    19l8,    when  the 
disease   was   epiphytotic    in  the    bean   growing   sections    of  that    state. 

Losses   occurred   in    several  ways.      The   injury  to    the    leaves   was   said   to 
be    very  marked  in   Michigan   and  Pennsylvania..      Less   damage   than  usual   to   the 
pods   was    rep jr ted  from    the   latter    state.      Considerable    trouble   was    experienced 
in  Michigan  from  infections   of  the   nodes  with    subsequent    breaking  over    of  stems. 
Some    fields    in  that  state    dipwed  as  high    as  20%  loss   from  nodal   infections. 

The  losses   as  a   whole  were  probably  somewhat  less    than  in  19l8.      Esti- 
mates   of   loss   in  percentages  and  in    tush  els   are   given  in  Plant   Disease   Bulletin, 
Supplement   12,    1920.      For    convenience   the   following   percentage  loss   estimates, 
for  states   where   one   or  more  percentage    reduction   in   yield    took  place   are   given. 

Table   72.    Estimates   of  loss  from   bacterial   blight  of   bean   in   states 
where   one  per  cent   or  more   reduction  in  yield   took  place,    1919. 


:Per  cen  t: 
State               :      loss    : 

:               State 

.•Percent: 
:      loss    : 

:               State 

•Percent 
:      loss 

New   York                    :         5         : 
New  Jersey               :        1        .; 
Pennsylvania          •        5        . 
North   Carolina      :        2        : 
South  Carolina      :        3        : 

:    Mississippi 

r    Louisiana 

:    Texas                    : 

:    Oklahoma 

:    Arkansas             : 

3        : 

1 

1         : 

:    Tennessee 
:    Michigan 
:    Wisconsin 
:    Minnesota 
•    South    Dakota 

5 
3 

4 
1 

The  dates   when  the   disease  was    first  observed  on  bean  plants  were   given 
by  collaborators   as  follows: 

April Louisiana  June   l8 Oklahoma        July  7 Indiana 

May Arkansas  June    26 Minnesota      July. 23* .-  ••  -Ohio 

June    1.  .  .  .  South   Carolina     July Wisconsin     August  9  •  •  -Pennsylvania 
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In  Massachusetts   and  New  Jersey   the   disease   was    reported  as    being  rather 
common  early  in  the  season,    but  negligible    later  on. 

Anthracnose    caused   by  Colletctri  chum  lindemuthianum  (Sacc-   &  Magn.)    Br.   &  Cav. 

Anthracnose  occurred  in,    and  was  reported   from,   practically   all    states 
in   the  eastern  half  of    the    country.      It  was  also   of  slight  occurrence   in  Arizona. 
It   is  rather   significant   that   none   was    found  in  Colorado  although   it  was  espec- 
ially looked  for,    nor  was    it  reported   from  any  of  the    other  western   states. 

The   disease  may  be   said  to  have   been  considerably  less  abundant  than  us- 
ual.   This  was  particularly  true    in   the   northeastern   and  eastern  parts   of  the 
country.      Thus,    in   Vermont    it  was   said  to  be   scarcer  than  for  several  years  past, 
and  from  Maine,    New  Hampshire,    Massachusetts,    Connecticut,    New   York,    Pennsylvan- 
ia,   and  New  Jersey,    similar    statements  were   received.      In  the    southern   states 
where  green  beans   are   raised    for   early  markets   it  seemed  to    be    fully  as  abun- 
dant  as  usual.      In  Texas    it  was  very  prevalent  and   affected  about  20%   of   the 
early  snap   beans. 

In  the  important  bean  states  of  New  York,  Michigan,  and  Colorado  the 
disease  did  not  greatly  influence   the  yield  of  the   crop. 

Losses  of  dry  and  snap  beans  in  percentages  and  in  bushels  by  states 
will  be  found  in  Plant  Disease  Bulletin  Supplement  12,  1°20.  The  tentative 
percentage  less  estimates,  for  states  where  more  than  1%  reduction  in  yield 
occurred,    are  as    follows: 

Table   73.      Estimates    of  loss   from  anthracnose  of   bean   in  states   where 
one  per   cent   or  more    reduction   in   yield  took  place,    1919* 


Percent: 

.Percent: 

:  Percent 

State 

loss    : 

:                State 

;       less    : 

:               State 

:      loss 

Maine 

■     8     ! 

:    Florida 

1         : 

:    South  Dakota 

5 

New  Hampshire 

:        3        : 

:    Mississippi 

7         : 

:    Pennsylvania 

5 

Vermont 

4      - 

:    Louisi  ana 

2          : 

•    West  Virginia 

5 

New  York 

2         : 

:    Texas 

5         : 

:    9'nr.necticut          : 

0 

Virginia 

3         : 

:    Arka  rsas 

2         : 

:    North   Carolina 

Tennessee 

5         : 

:    Ohio 

7        : 

:    Minnesota 

2 

Couth  Caroline 

1         : 

Anthracnose  was    found  in    carload   lots   of  green  beans    shipped   from  truck- 
ing  centers    to   city  markets.      Table  74  gives  an   idea    of  the    general  prevalence 
of  the  disease   in   some   of  these   shipments. 

In  New  England   and  New   York    the   dry    a»d  hot  weather  was   said   to    be  re- 
sponsible   for  the   small   amount  of    anthracnose.      In  Wisconsin  rainy  weather    in 
June    favored  the  disease    somewhat  at  the  start,    but  the    dry  July  checked   its 
spread.      In   Kansas   the  weather  was   said   to   be    favorable  for  the  disease   but 
in  spite   of  that  there   was   very  little    of  it. 

The  dates  when  the  disease   was  first  noticed   on   bean  plants   are  given 
by   collaborators   as    follows: 


April   15.  .  -Florida 

May Louisi  ana 

May Mississippi 

June  ...... .Wisconsin 


•South  Caro 
•  Minnesota 


June  •  . 

June    9 

June   23. -Pennsylvania 

June    2:S.  .Ohio 


ina        July  1 New  Hampshire 

July  25.  .  .  .Georgia 
August  2.  .  .Tennessee 
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Very   little  on  varietal  su9oeptJ.bilJ.ty,, was  reported   by   collaborators,   al- 
though Orton   in  Pennsylvania   reported  the    disease  as   particularly  destructive 
on   Yellow  Eye. 

Table   74'      Amount  of  anthracnose    of  bean  as   shown  by   examination  of  cars 
at  destination   by   inspectors   of  the    Bureau    of  Markets,    19-19 . 


:No.    of 

:  Aver  age 

:          xRang< 

3    of 

Origin   of 

:cars 

rperce  nt- 

:    pe  rcenti 

3ge    of 

:           Remarks  as   to    serious- 

shipment 

:with 

anthrac- 

:age    of 
janihrac- 

:      anthra 

"-nose 

;               ness    of    disease* 

:No.    cars 

:    Percent 

.nose 

:nose 

Florida 

:          1 

. 

: 

: 

.Noticeable   amount    in   every 
hamper. 

Louisiana 

6        - 

28 

c 

:    50-100 

All    beans    in  top,    and  50%  in 
lower  part, of  loads   affected 

1 

:      35-40 

.  Badly  decayed. 

:           2 

x        1-5 

Scattering    spotted  stock. 

Maryland               • 

1/2      . 

3 

- 

:               3 

.  Badly  spotted   throughout  half 
of  load, 

Mississippi        ; 

5      i 

13 

1 

4? 

•In  practically  every  hamper. 

3      - 

1-8  . 

Slight   decay. 

1 

- 

Stock  generally  had  a   nasty 
appearance. 

Missouri               : 

l      • 

29 

-        : 

25-33 

Pro  ba b  1  y  so u th em  g  r  a"  n  but    re- 
ported   as    coming    from  Missouri. 

South  Carolina; 

1         : 

-3  : 

: 

•3     • 

20%  cf  baskets   showed   1/3   of 
contents   affected. 

Tennessee             : 

1         : 

: 

: 

: 

5%  in  tcp  of  load   badly  spotted 

Total   number   of  cars  with    anthracnose   -   15  1/2.    Total   number   of   cars    inspected~4&. 


Rust  caused   by  Uromyces   a ppend i cu  1  atu s    (Pers.)    Lev. 

Bean  rust   occurred  in   about   the    same  places  as   usual,    although    it  was 
probably   somewhat  less    abundant  than    in  1918.      It  was   reported  from  Colorado 
(slight),    New  Mexico   (very  common),    Kansas,    Texas   (prevalent  on  late  beans), 
Louisiana    (very   common   on   certai  n  varieties ) ,    and  practically  all    other    states 
east  of  the  Missouri   and  Mississippi  Rivers.      In   the    northern  section   of  the 
United  States   the  disease   was   probably  somewhat  less    common   than  usual,    although 
in  Wisconsin  more   than   the   average   was   reported.      In  the    south    it   caused   losses 
to   th  e   late  planted   beans,    the  early  crop  escaping   injury.      Tennessee    reported 
40%  of   the    late  crop  affected,    Louisiana    reported  20-30%  of  the   pole   varieties 
injured,    and  '.Vest  Virginia   estimated  20%  crop  injury  with    5%  loss.      In   Texas 
5%  loss   to  late    Kentucky  Wonders  was    recorded  while   in  Georgia   1-2%  of  the   full 
crop  was  estimated  as  lest. 

Collaborators   mention   the   disease  as   first  being  reported   to    them  as 
follows: 
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Ma  y  1    Flor  ida 

Ma  y Leu  is  ia  re 

July  2 Ohio 

July   15 •  •  Tennessee 

July  15 Virginia 


July ■  •  .  -  Wisconsin 

Augu st  1 Georgia 

Aug  us  t   19 Minnesota 

September   1 Colorado 


Dnly  certain  varieties  were  affected  with    rust*      Kentucky  Wonder  and   other 
pol^-   varieties    are   mentioned  as   being   especially  susceptible    in  a  'number  of 
s  ta  te  3 . 

Ho   control  measures  were   mentioned   in  collaborators'    reports    of   the    year. 


Mosaic   (cause  undetermined) 

Mosaic   had   an  even  wider   rarg  e    than  anthracnose   or    bacterial    blight  dur- 
ing  1919   as    it  v.- as  reported  from  a    number    of   western  states  as   well   as   from 
the    East.      Occurrences  were    reported  from  Vermont,    Massachusetts,    Connecticut, 
New   York,    Pennsylvania,    New  Jersey,    Virginia,    Tennessee,    Sou  th  Carolina  ,    Georgia, 
Alabama,    Mississippi,    Louisiana,    Texas,    Oklahoma,    Arkansas,    Indiana,    Michigan, 
Wisconsin,    Minnesota,    Kansas,    Colorado,    New  Mexico,    Idaho,    and  Oregon.      Taking 
the- bean  crop   as   a  whole   it    wculd   seem   that  the 'disease  was   somewhat  less   pre- 
valent  than  in   1918   although  a   number  of    states   mention   that  dry  weather   tended 
to  obscure    the  symptoms    so    that    it  was  difficult   to    estimate    the   exact  amount    of 


'ig.    4-1*      Estimated  percentages    reduction   in  yield    01    beans   from  mosaic, 


-j^j 
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the  disease.      In  Pennsylvania  at  least  it  was  much   less  than  last   y^ar. 

In   some  states    the    disease  was  mentioned   as   being  a  rather   serious   problem. 
In  the  bean  growing  sections    of   northern   Idaho   it  was  general  and,   according   to 
C.    W.    Hunger  ford,    probably  reduced  the    crop   10%.      In  the   commercial  pea   bean 
section   of  western  New   York   about  2%  of  the  pea   beans  were  affected  with   this 
disease.      In  Mississippi,    where   it  was   common  locally,    at  least  one   field  at 
Crystal   Springs  was   found   with  33%  affected   plants.       Losses   in   percentages   and 
in   tush  els  will    be    found   in   Plant  Disease   Bulletin,    Supplement  12,    1920.      The 
accompanying  map,   however,    gives  the   tentative   estimated  percentages  of  reduc- 
tion  in  yield   by   states. 

The  dates   when  the   disease  was    first  brought   to    the    attention    of   collab- 
orators are  as   follows: 

May Oklahoma  July  2 Colorado 

June   1 Tennessee  July  8 Pennsylvania 

June  25 Indiana  July  15 Vermont 

July Wisconsin 

The    following   varieties  were    reported  affected: 

Black   Valentine    Connecticut 

Refugee , University  Farm,    Minnesota 

Kentucky  Wonder    (late   planted) .Texas 

No  suggestions  a  s    to   ways   in  which    the  disease  nay  be   controlled  were 
made   by  collaborators   in   reports   of   I919. 

Powdery  mildew   caused  by  Erysiphe   polygoni  PC 

Powdery  mildew  was   reported  from  Connecticut,    South  Carolina,    Texas 
(unimportant),    and  New  Mexico    (doing  damage   in  sjcb   fields). 

Stem  rots  caused  by  various   organisms. 

Stem  rots   caused   especially  by  Fusarium  and   Rhizoctonia   spp.    were   re- 
ported as   occurring    rather   widely  over  the  country.      Trouble    of  this   kind  with- 
out any   cause  being  mentioned   was  reported  from  West  Virginia,    Tennessee,    Geor- 
gia,  Alabama,    Arkansas,    and  Idaho. 

Rhizoctonia   sp.    was   reported  as  causing    root  or  stem   rots   in  Delaware, 
New   Jersey,    Louisiana,.    Texas,    Ohio,    Michigan,    Colorado,    Idaho,    and   Washington. 
In  most   of  these   states    it  was  not   said    to   be   especially   serious,    but  in  New 
Jersey  and    Delaware   considerable    damage   was    reported  and   in   Louisiana   the   in- 
fection was   said  to  be  particularly  heavy  last  year,    probably  on  account    of   the 
very  wet  spring;    also    in   Colorado  and    Idaho   root    rot,    apparently  due    to    Rhizoc- 
tonia,   was   serious   whe  re  found. 

Fusarium  sp .  was  thought  to  be  responsible  for  certain  st^m  and  root 
troubles  in  the  following  states:  Massachusetts,  New  York,  South  Carolina, 
Florida,  Texas,  Oklahoma,  Tennessee,  Minnesota,  North  Dakota,  Colorado,  New 
Mexico,  and  Nevada.  In  New  York  the  cause  was  Fusarium  martii  phaseoli  and 
it  was    said   to  be  present  in  aoout  75%  of    the  fields,    reducing  the    yield   for 
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the  state   10%.      In  Minnesota   a    report  was  received  from  Carlton     County,    where 
it  was   severe   in  a  field  that  had   been  planted  to    beans   for  the   past  few   years* 
In  Nevada   10%  of    the   crop   in  Ohurchill  County  was. said   to  be   injured   by  a   root 
rot,    probably   caused   by  Pusarium, 

Southern  blight   caused  by  Sclerotium  rolfsii  Sacc. 

This    disease    occurred    in  a  number   of  the   southern   states   and   was  report- 
ed from  South  Carolina  and  Georgia,    where    it  was   about  as  prevalent  as  usual, 
being   present   in  the  majority   of  garden    soils,    and   from  Texas,   where   it  was 
very  prevalent  on  account  of  the  wet  weather,    causing  an  estimated   loss    of 
abcut  1%. 

Drop  and  watery  soft    rot  caused    by   Scle  rotinia   libertiana   Pckl. 

This   disease  was  reported  as    occurring    in  the    field  in  Alabama,    in   the 
greenhouse    in  Ohio,    and  in   the  markets    on  beans   from  various   states,    as  follows: 

Table   75'      Losses   from  watery  soft    rot    of    beans  as   shown  by  examination 
of    cars  at  destination   by   inspectors    of  the    Bureau    of    Markets,    1^19 « 


•No. of 

[Average 

:         Range      of 

Origin  of 

,  ca  rs 

ipercen  t- 

■    percentage   of 

[Remarks   as   to    seriousness    of 

sh  ipmen  t 

wi  th 

:age   of 

:          decay 

:                        decay. 

.decay 

decay 

Alabama                   ■ 

3 

I        3      ■ 

1-5 

Slight   decay. 

Florida 

3 

32 

:    1   car    75-IOO    ■ 
2   cars   5 

,    Heavy  decay. 
Slight    decay  in   small  nests. 

Geo  rg  ia 

l 

55 

50-bO 

Some   bacterial  decay . 

Louisiana               < 

7 

b        : 

1-30             I 

Slight  decay,    in  nests. 

Maryland                 < 

3-5 

8        - 

1-25 

Decay  appeared   in  nests. 

Mississippi 

b    • 

n 

1 

1-55 

Decay    slight. 

South   Carolina 

1 

1 

1              j 

Slight   decay. 

Texas                        ; 

1 

_       25        : 

.  25 

Total   number    of    cars  with   decay  -   25.5-      Total   number    of   cars   inspected  -  &p* 


Root   knot  caused  by  Heterodera    radicicola    (Greef.  )    Mull. 

Root  knot  was  reported   from  South  Carolina    (Coastal  Plain  Section,   where 
it  was   common,    causing  15%  crop  injury),    Florida    ( common,    considerable    on  late 
crop),    Louisiana    (occasional,    injury   small),    and  Arkansas    (common,    ~$%  injury). 


Other    dis  eas es. 
Root  ro  t  caused    by  Qzonium  omnivorum  Shear,    -   reported   from  Texas   and 
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Oklahoma. 

Streak  caused  by  Bacillus   lathyri  M.    &   T. ,    -  reported  as  general   in  Dela- 
ware   but  causing   no  damage. 

Damping  off  caused  by  ^y th ium  sn .  was  reported  from  Delaware  where  less 
than   1%  was  observed   in  on-   field, 

Leaf  soot  caused  by  Cerccspora  sn.,  -  reported  as  prevalent  but  unimpor- 
tant  in  parts    of   Eastern  Texas. 

Leaf  spot,  cause  undetermined,-  reported  from  Pierce  County,  Washington, 
June    11 . 

Angular  leaf  spot  caused  by  Isariopsis  gri  seola  Sacc.  was  reported  from 
Pennsylvania  by  C-  R.  Orto  n.  It  was  collected  in  the  gardens  at  State  College 
and  was  generally  distributed   on  a   single  variety. 

Pod  blijvt   caused   by  ■Phoma  sp. ,-   reported,  as   rather  general  in  Georgia 
and  causing  quite  a    little  loss. 

Chlorosis^  (non-parasitic}   was  prevalent   in  parts    of   Texas.      The    condi- 
tion seemed   to    be  associated  with   soils   that  '/ere  too  rich   in  lime. 


DISJ  ASES  Of   ONION 


Onion  smut  caus  ed  by  Urocystis  cepulae  Frost. 

Smut  of  onion  was   reported  in  1^19    from  Vermont,    Connecticut,    Massa- 
chusetts,   Pennsylvania,    Ohio,    Indiana,   Wisconsin,    Iov/a,   Missouri,    North  Dakota, 
and  Oregon.      It  was  usually  localized   in   certain  important  onion  growing  sec- 
tions.     In  Vermont    an  area  where  the    disease  occurred  was  discovered  last  year 
in  Windham  County.      In  Connecticut  th  e  disease   was    serious.      In   the  onion   sec- 
tion of  Luzerne   County,    Pennsylvania,    and  in  the    Erie   County  area    it,  was   great- 
ly  reduced  owing   to  the    increase   in  the   practice    of  the   formaldehyde   drip  meth- 
od.     In   Iowa    t\e    disease  was    rather   bad  in   the    Pleasant  Valley  section. 

As  a  whole,    tie   losses  were  probably  about  the   same  as  usual,    but  it  was 
reoorted  from  Massachusetts   that  losses   ran   higher  than  normal    on  account   of  the 
wet  se&son.      Pennsylvania    reported  less  than  usual   and   Ohio   and  Oregon   report- 
ed more.      In  the  latter   state   it  was   mentioned   that   smut  was  growing  worse. 
Soil  disinfection  ire  th  ads   for   Oregon  conditions    have   not    been  perfected   so  as 
to    result    in  satisfactory   control    on  a  practical  basis. 

Regarding  the   extent  of  the   losses,    C    R.    Orton   in  Pennsylvania    report- 
ed as   high   as   20%  infection   in   Luzerne   County.      In   the   Chicago  onion   set  dis- 
trict J.   C.    Walker  noted   from  ^O-JOfc  losses   of   the    stand    in   large  areas.      He 
estirre  ted   that  the    average    reduction   to    the    r,-o^  for  that  section  was   about  5%. 
In  Ohio  approximately  1%  of   the  crop   was    reported  affected. 

In   general  formaldehyde    soil  treatment  was    reported  as  giving    good   re- 
sults.     In  Massachusetts,    Osraun  reported   gains    in  yield  of  from  12pp~  to   345^ 
on  one' series    of   experimental  plots.      In  Wisconsin  R.    E»    Vaughan   reported  re- 
sults  of   demonstrations    on  smut   control  as   follows; 

Bulb   onions,    soil   treated  -  212  bushels 

Bulb   onions,    soil   not  treated  -     59       " 
Set  onions,    soil  treated  -  2p>o        " 

Set  onions,    soil  not  treated     -  120        " 
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In  Racine    and    Kenosha  Counties,    Wisconsin,    it  was   estimated   by  Vaughan   that 
the   formaldehyde   drip  was   used   on    about   100  acres    of  onions.      In  the  Chicago 
set  district  mentioned  above  Walker   stated   that  the   use   of    formaldehyde  drip 
was  very  limited,    but  on  account   of  certain   con/incing  demonstrations   of  1919> 
the  onion   set   contractors  will   begin   to  u  se   this    method  more    extensively. 

Downy  mildew  caused   by   Peronospora   achleideni  Ung. 

Downy  mildew  was  mentioned  as  having  occurred    in  1^19    only  in  the   states 
of  Pennsylvania,    Worth  Dakota,    Louisiana,   California,   and  Washington.      In  Cali- 
fornia   it   caused  considerable   damage  to  the   seed  crops   in   the  Santa   Clara   Val- 
ley,   according   to  D.    G-.    Milbrath,    but  in  the  other  states  the   loss  was   evident- 
ly very  slight. 


Neck    rot  causec   by  Botrytis    sp. 

In   the   field  onion  neck   rot  was    reported   from  Ohio,    Illinois,    Wisconsin, 
North   Dakota,    Washington,    and   Louisiana.      Owing   to    the  extremely  dry  weather 
of  last  summer    the    disease  was  much  less   common   than  usual   in   the    Illinois  and 
Wisconsin   onion  sections,    and   in   trie  other   states    trie  disease   was   mentioned  as 
being  of  only  slight  importance. 

In  carload  shipments    of    onions,  however,    this   disease   was   serious.      In- 
spectors  of   the  Bureau    of   Markets   examining  cars   in  various    cities    found    it 
common  in   carloads   from  many  different   states.      The  results    of  their  inspection 
are  given   in  the  following  tablet 

Table  7°*      Percentages    of   onion  neck    rot   as  determined   by  food  products 
inspectors   of  the    Bureau   of  Markets,    1CJ19- 
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Leaf  spot    caused   by  Ma  c  r  o  s  p  o r  i  u  m  sp. 


In   Louisiana   this   leaf  spot    is  very   common   on   the    seed   onion  crop.      It   is 
estimated   that  not    less    than   from  2^-50%  of  the   seed   crop  was   lost  on  account 
of    it  and  possibLy   other    associated   and   contributing  causes.      Last  year,    how- 
ever,   was    not  such  a   bad  year    so    far   as    this   disease  was    concerned.      It  attacks 
the  stems,    covering  them  with  a   black  mold   and    causing    them   to    rot  and    fall 
over.      Spraying  with    Bordeaux   is   only   fairly    satisfactory  according  to   C.    W. 
Edge  r  ton. 

Macrosporium  was  also  reported   from  Missouri   and    Indiana. 


Smudge   caused    by  Vermicula  ria   circinans    Ferk. 

Smudge  was    reported  as   occurring  to   some   extent  on  White   Globe   onions 
in  the  Indianapolis   market  garden  section    of  Indiana,    in    the  Chicago  set  dis- 
trict of  Illinois,    in   the    Racine  set  section   of  Wisconsin,    and   in  Oklahoma    on 
white   onions. 


Black  mold  caused   by  Aspergillus   niger   Van   Tieghem. 

Black  mold  was   reported  again   from  California   this   "'ear  by  D.    G.    Mi.lbratb 
and   J.   C.    Walker.      Sixty  per    cent    infection   in  the    Delta    region  and   10%  in- 
fection in    the    Coachella   section  were    reported,  by  D.    G.    Milbrath.      The   actual 
loss   from    this   infection    is   very  difficult  to   estimate. 

This  disease   was   found  occu  rring   in  a    consideraDle  number    of  cars    of 
onions    examined  by   inspectors    of   the    Bureau    of  Markets,    particularly   in  cars 
shipped  from  California   and   Texas.      Their  results  are  given  in   the   following 
table: 

Table   77.      Percentages  of    j]ack  mold  caused    by  Aspergillus   niger   as  de- 
termined  Dy  examination  of    cars  at  destination  by    food  products   inspectors    of 
the   Bureau    of  Markets,    l^i^* 
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Total  number    of   cars   vd  th    decay     51 
Total  number    of    cars    inspected  1542 


Pink  rot  caused   by   Tusarium  nalli   Taub- 


This  disease   was    reoorted  from  Texas  as  usual,    causing 


loss   of  <j%,    and 
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from  San  Joaquin  County,    California,    by  Miss   E.    H.    Smith,    and  also  by  J,    C. 
Walker  as  follows: 

"Pink   rot  appeared   for    the  first   time  in   conspicuous    form 
in    the    Stockton,    California,    region.       I  saw  one  holding   of  2^00 
acres    of    onions    where    it  was    appearing  in  spots  and   causing  pre- 
mature dying    of  the    plants.      In  .this   instance    it  was  estimated 
that  about   20  acres   were  affected  to    such  an   extent  that  the    crop 
would  be  reduced   ^0%  in   these  places." 

Pink    rot  apparently   caused  by  Fusarium  sp.   was   also    found  locally  in   Indi- 
ana.     A  Fusarium  bulb  rot  was    collected   in   Illinois,    Indiana,    and   Washington. 

Watery   soft  rot  caused   by  Sclerotinia   libertiana   Fckl. 

Watejr '   soft  rot  was    found  in  five  cars    of   onions   inspected   by  the   Bureau 
of  Markets   inspectors.      These  cars   originated  in  California,    Illinois,    and 
Texas,    and    showed  rot  ranging  from  5  to   47%. 

Root  knot  caused    by  Heterodera    radioicola/  (Greef.  )   Mill. 

Root  knot   was    collected  by  0.    T.    Gregory  at  Akron,    Indiana,    and  reported 
by  him  to    the  Plant  Disease   Survey.      Speciamens   were    identified   in   the    Office   of 
Soil   Technology  of  the    Bureau    of  Plant   Industry. 


Other    diseases. 

Rhizocto  nia_  on  onions   was    collected  in  Washington. 

Rust   (Puccinia   porri  Sow.  )   An  unusually  large    amount    of  this   rust  was 
found  at  one   place   in  Connecticut,    and    it  was   collected   for    the  first  time   in 
Nebraska,    according  to  a   report  from  that  state. 

Tip  barn   (non-parasitic)   was  very  prevalent   in   Indiana,    causing  as   high 
as    50%  loss    in  some    cases   and  probably  reducing   the   vield    for   the    state   about 
2%. 

Dodder    (Cuscu  ta   sp.  )   was    collected   in   Walla   ''fella   County,    Washington. 


DISEASES  OF  CRUCIFERS 


CABBAGE  and  CAULIFLOWER 


Club   root  caused  by  Pla smodi opho ra   brassicae  V/or  . 

In  1919  club  root  was  reported  mostly  from  the  eastern  part  of  the  coun- 
try where  it  occurred  in  Vermont,  Massachusetts,  Connecticut,  New  Jersey,  Penn- 
sylvania,   Delaware,    West  Virginia,    Kentucky,    Ohio,    Indiana,    Michigan,    Wisconsin., 
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South  Carolina,   and  Georgia.      It   was  also  reported   from  Washington*      In  Vermont 
Connecticut,    and   Ohio   it  was   found   on  cauliflower  as  well   as   on    cabbage. 

It  was    reported  not  to  have    been  observed   in  New  Hampshire,    Tennessee, 
Alabama,    Minnesota,    Iowa,    Arkansas,    Louisiana,    Texas,    Kansas,    and  Colorado. 

Although  the  disease  was   rather  generally  distributed   in  sane    states,    the 
loss  due   to   it  was   not  usually  reported   to  be   important.      In  Vermont   it  was   esti- 
mated at   from  1-5%,    in   Pennsylvania   at  %■,    and   in  Georgia  at  from  2-3%.      In 
Massachusetts   it  was   said    to   be   as   high    as  90%  in     sane    fields. 

The  use  of    heavy  applications   of  lime  was    said    to   give  good,   although  by 
no  means   perfect  results   in   controlling  the    disease    in  Massachusetts  and   Ohio. 

Yellows      caused  by   PXisarium  conglutinans   'Voll. 

Yellows  was   found  in  I919    in  most  of  the    central,    southern,    and  western 
states  -  practically   the    same'  dis tribution  as   in   19 18.      It  we-s    reported  not  to 
have   oeen  observed  in  the   New  England   States,    Colorado   (present   in   1918),    and 
Washington.      It   was  reported  from  New   Jersey,    Pennsylvania,'  Delaware,    Maryland, 
Virginia,    Georgia,    Alabama,    Mississippi,    Tennessee,    Kentucky,    West  Virginia, 
Ohio,    Indiana,    Illinois,    Michigan    (?  -  one    suspected  case),    Wisconsin,    Iowa, 
Nebraska,    Kansas,    Missouri,    Arkansas,    Louisiana,    Texas,    and    Oklahoma  . 

The  disease  was  apparently   less    serious  than  usual   in   Pennsylvania,   Wis- 
consin,   and  Alabama.      In   Indiana,    Tennessee,    Mississippi,    Louisiana,    Texas,    Ar- 
kansas,   and  Kansas,    on  the    other   ,iand,    it    seemed   to    be  increasing   in  prevalence 
and   severity.      In   Indiana   it  was   said  to   have    become    the   limiting    factor    in  the 
growing  of    cabbage   for    market.      In  Mississippi   it  was    the  most  prevalent   and 
most   destructive   disease    of    cabbage,    causing  a   loss   of  possibly  5%.      In   Louis- 
iana  it  was  very  abundant  and  caused   considerable    loss.      The  practice   of    using 
plants   shipped  in   from  other    states  was.  thought   to    be   responsible   for    the   very 
rapid   spread   of    the    disease   in  that  state.      In   Kansas  yellows  was   said    to    be 
more   prevalent    than  ever   before,    causing   losses   ranging  from  10-50%.      In  Arkan- 
sas   the  loss   was   estimated  at  10%,   and  in  Texas  at  4%.      In  Tennessee    the    dis- 
ease was  very  common,    and  particularly  destructive   in  the  western  section,   where 
it  caused  losses   in   s  ome   cases  as   high  as   90%.      In   Maryland,    Ohio,    Iowa,    and 
Georgia,    the  disease  was  aoout  as  prevalent   as  usual  and   caused   considerable 
losses,    10%  being  esti.ated   in  Georgia.      In  the    other  states  where    it  occurred 
it  was   local   or   where  general   caused  only    slight  losses. 

Dates  when  the  disease  was   first  noticed  were   reported  as  follows: 

Apri  1 Louis  iana  June    17 Indiana 

May  17 Oklahoma  June  10 •  •  •  Ohio 

May  20 Georgi  a  June Wis  cons  in 

May ,  Mississippi  Au  ,.ust  '50 Pennsylvania 

June    15 Missouri 

In   Indiana   the  varieties  Copenhagen  e  nd   Wakefield    were  severely  affect- 
ed,   while  Louisville    showed   resistance.      The   use  of   wilt   resistant   strains  was 
said   to    be    responsible  for    the    small  loss    in   Wisconsin,    and   they  al^o  gave  good 
results    in   Ohio,      It    is   apparently  the  only  successful  method  of   controlling 
this  disease.     Crop  rotation  does   not   seem    to    eliminate    it.      One   case,    said  to 
be  authentic,  was   reported  from  Ohio  where   the   organism  remained   in  the    soil 
after  a   nine   year  period   of   rotation. 
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Black-leg  caused  by  Phoma    lingam  (Tode. )    Desmaz. 

Black-leg   was   reported   from  New   Jersey,    Pennsylvania,    Delaware,    Maryland, 
South  Carolina,    Ohio,    Indiana,    Kentucky,    Wisconsin-,    North   Dakota,    Iowa,    Missouri, 
Arkansas,   Alabama,    Mississippi,    and  Louisiana,      It  was   reported  not    to  have  been 
found  in  New  Hampshire,    Vermont,    Massachusetts,    Connecticut,    Tennessee,    Michigan, 
Minnesota,    Oklahoma,    Colorado,    Washington,    and  Oregon. 

In  Pennsylvania   the  disease  was  apparently  more    prevalent    than  usual.    In 
Wisconsin   it  was   said   to    be  one   of    the  most   destructive  diseases   of   cabbage, 
causing   heavy   losses   especially  in  the   Outagamie  and  Brown  County  districts, 
where    it  was   more    severe  than   in   Racine    and   Kenosha  Counties.      The   disease   caused 
losses  also  in  New  Jersey,    Marylamd,    South  Carolina,    Iowa,    Missouri,    Arkansas, 
Mississippi,    and  Alabama.      In  the  other   states   whe  re    it   occurred   it  was   present 
in    small  amounts   and  caused  no   loss. 

The   disease  was   first  reported  on    tie    following   dates: 

May South  Carolina  July  10 Ohio 

May. Wisconsin  July  19 India  na 

June    1. ... , Missouri  October  10 Pennsylvania 

The   heavy  spring  rains   in  Wisconsin  favored   the    spread  .of  the   disease. 
According  to   J.    C.    Walker    (Phytopath.    10:    £4,    1920),    "Rainy  periods   seem  es- 
sential for    dissemination    of   the    fungus   f  rom  pr  ima  ry  centers.      Correlation   of 
rainfall    and  occurrence    of  disease    in   various    localities   indicates    that  weather 
conditions  during  growth   of   seed   bed  are  very  important   in   development    of 
epiphytotics.M 

In  Pennsylvania   the  Danish  Ball   Head  and  Danish  Round   Head  varieties  were 
apparently  most   susceptible • 

Seed    sterilization  was    said    to.  give   good   results    in  Arkansas,      In  Wiscon- 
sin,   on   the   other   hand,    the  disease   was  prevalent    in   spite   of  seed   disinfection, 
J.    C.    Walker   reported  that   "Seed  treatment  within  limits   of  injury  to  germina- 
tion  is  not   completely  effective." 

Black   rot  caused   by  Bacterium  campestre   (Pam.  )   E.    P.    S. 

In   1919   black    rot  was  found  in  Massachusetts,    Connecticut,    New  Jt-rsey, 
Pennsylvania,    Delaware,    Virginia,    South  Carolina,   Florida,    Ohio    (also   on  cauli- 
flower),   Indiana,    Wisconsin,    Missouri,    Kentucky,    Tennessee,    Louisiana    (specimen 
collected  by:  L.    R.    Hesler  and    identified   in  the  Office    of  Cotton,    Truck,    and 
Forage  Crop  Disease    Investigations),    Texas,    Oklahoma    (one   report),    Kansas,    and 
Nebraska.      In  Colorado   it  was   said   to    be  probably  present,   although   it  had  not 
been   observed. 

It  was  reported  not    to    have  been  found   in   New  Hampshire,   Vermont,    Iowa, 
Arkansas,   and   Washington. 

The    disease  was  said  to   be  general   in   Pennsylvania,    Virginia,   Tennessee, 
Wisconsin,    Missouri,    and    Texas.      In  Pennsylvania    the  loss   caused  was   estimated 
at  7»5%>    and   in  Tennessee   it    ranged  from  10-25%  in   infested   fields.      In  Wiscon- 
sin,  where    it  was    thought  to   have   been   introduced  with  infected   seed,    it  was 
said  to   be   one    of   the  most  important   diseases,    causing  losses  as   high  as  "J0%  in 
some  fields,    though   the   average   loss  was   moderate.      In  other    states   black   rot   ' 
was   not    reported  to    be   especially  important,    although   in  some  cases   Individual 
fields  were  severely  infested. 
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Heavy  rains    in   Wisconsin  caused  widespread  infection.      In  the   same   state 
seed   treatment  with  mercuric   chloride   proved  very   satisfactory  as  a   means   of 
control. 

This  rot  did  not  seem  to  be  prevalent  or  important  on  cabbage  in  transit, 
It  was  reported  in  only  four  cars  (from  Alabama,  Michigan,  New  York,  and  Virgin- 
ia)   out  of   a   total   of  l/i?3   cars   examined   by  inspectors    of   the    Piire.au   of/ Mi  ricets. 

Damping-off  caused  by  Corticium  vagum  solr.ni   Burt. 

Rhizoctonia  was    reported  from  New  Jersey,    Florida,    Ohio,    Indiana,    Mis- 
souri,   and  Washington.      In  most  cases    it  occurred  as    a  damping-off  fungus,    but 
in  'Vashington  it   caused  a    root-rot   also.      In  all   cases    it  was   local  in  distribu- 
tion and  did   little  damage.      Seed  bed  sanitation  and  proper   cultural  methods 
were   recommended  from  Florida   as  a   means   of    control. 

Root  knot  caused  by  Heterodera   radicicola   (Greef.)    Mull- 
Root   knot  was  reported  only   from  South  Carolina    and   Texas   in  1919*      Tn 
the   former    state   it  was   said   to    be   common,    causing    2^%  injury  to   the    crop   an  d  a 
loss    estimated  at  2%.      In  Texas    it  was  unimportant,    occurring    only   in  traces. 

Downy  mildew   caused   by  PeronosoorB    pa  rasitica    (pers.)    De   B'ary. 

Downy  mildew  was    reported  as    local   and  unimportant    in   South  Carolina, 
Alabama,    Mississippi,    Iowa,    and   Texas.      According   to  D.    C.    F'ilbrath,    the  dis- 
ease  was  prevalent  ana   severe   on    cauliflower  in  the  vicinity  of   Sacramento, 
California. 


Slimy  soft  rot    caused  by  yapj  llus    carotovorus   Jones. 

Slimy  soft   rot  was  a  rather    impor  tan  t.  field  disease   in  Vermont,    Pennsyl- 
vania,   anu  Louisiana,    causing    damage    esti  a  ted  at  2-^ca   in  Vermont    and    5$  in 
Pennsylvania,    and  also   causing    considera    le    loss   in   Louisiana.    In  Pennsylvania 
it  was   said    to    be  more    prevalent    ard    lure   destructive    than  was   generally  sup- 
posed.     The  disease   was   found  also   in    the    field  in   Delaware  and   Kentucky,    where 
it  was   not  important:    in  Ohio,   wae  re    it  was    said   to  be   more   prevalent  than  usual; 
and   in   V/isconsin,   where,    although   common,    it  caused  ver\r  slight   loss. 

Slimy  soft  rot  was  very  prevalent  on  cabbage  in  transit,  beinf  found  in 
practically  every  car  inspected.  In  some  cases  it  caused  severe  losses  but  in 
the   majority  of  instances    only  a   few   outer  leaves   were   involved. 

Black  mold  caused   by  Al  tern  aria    brassicae    (nerk.)    Sacc 

Black  mold   or    black  leaf  spot  was    reported  from  Pennsylvania,    Delaware, 
South  Carolina,    Florida,    Ohio,    Kentucky,    Indiana,    Wisconsin,   Ala  bam:.,    Missis- 
sippi,   Louisiana,    Texas,    and  California.      Tn  South  Carolina    the  loss   caused  was 
estimated  at  1%,    in   Georgia  at  from  2-3%,    and  in  California   at  ?%  in  the    vici- 
nity of  San  Francisco,   where    it  was  also  prevalent   on   broccoli,    according  to 
D.    G.    Milbrath.      At   Los   Angeles   it  occurred  on   cauliflower- 
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The   disease  did   not    seem  to  be   important •  in   the    other  states   from  which 
it  was  reported. 

Black  mold  occurred  on  cabbage  and  cauliflower  in   trnasit,    but   in  most 
cases   reported   the   damage  was    slight,   affecting  mostly  the  outer  leaves. 

Other    diseases   and    injuries. 

Leaf   spot   caused   by  Bacterium  maculicolum  McCulloch  was   reported  as  gen- 
eral in   southern  Alabama.      A  disease  thought   to    be  due    to  the  same   organism 
was  observed  by  L.    R.    Hesler    in  the    vicinity  of  Crystal  Springs,    Mississippi; 
New   Orleans,    Louisiana;    and  Houston,    Texas.      Specimens    of   the    disease   on  cauli- 
flower were    received  by  Miss   McCulloch  from  Hew  York  and  Florida. 

Drop  caused  by   Scle  rotinia    libertiana   Fckl.    was  reported  from  Indiana, 
Alaoama,    Mississippi,    Louisiana,    Texas,   and  California.      It  was   apparently     not 
important  in   the    field  except    m  Louisiana,    where    it  caused  a    loss   estimated 
at   10%,    and  in  Texas,   where   it  was    said  to  oe  present  in  every  field,      In  Ala- 
bama   it  was   said  to  be   "conspicuous   by  its  absence",    only  traces   having  been 
found  on   cabbage. 

Wilt  caused  by  Sclerotium  rolfsii   Sacc    was   reported   from  Texas   and  Ala- 
bama  as  unimportant. 

Pleospcra   so.   was   reported   by  D.    J.   Milbrath    as   "frequent   in  conjunction 
with  other   diseases"    in  California. 

Powdery  mildew,    probably  caused   by  Erysiphe  polygon i  DC-,    was   reported 
by  L.    R.    Hesler    to   be  severe   on  occasional  plants   in   nearly  every  field   of 
early  cabbage   in   the    vicinity   of    San   Benito,    Texas. 

Ring   spot  caused  by  Mycospha erol la   brassicicola  was    found   by  D.    G. 
Milbrath  to  be   severe  during  all   seasons  of  the    year   on  cabbage,    cauliflower, 
and  brocooli,    both  in   the   field  and  in    transit,    in   the    vicinity   of  San  Francisco. 
The   loss   caused  was   estimated  at  J>0%* 

Decay  caused  by  Eotrytis   so.    was  reported  by  D.    G.    Milbrath  as   frequent 
in  late   cabbage   (maturing   in  May,    June)    in  southern  California;    and   also  earlier 
in   the  year   following    ring  spot   and    causing  slimy   rot. 

Leaf  spot  caused   by  an  undetermined  species   of  Phoma  was  found  at  Mt. 
Vernon,    Skagit  County ,    Washington. 

Leaf  infection   by  Fusarium  sp.    was  reported   by  D.    G.    Milbrath  from 
California  as   severe   on   cabbage  and   broccoli   in   conjunction   with   Mycosphaerella 
and   Alternaria. 

A  purple    spotting ,    thought  not  to   be  due    to    Phoma,    of  the   stems  and 
branches  of    cabbage   was   found  occasionally  in  Washington. 

A  leaf  spot   resembling  the  Alternaria   leaf  spot  was   said   to    be   common 
in   the   vicinity  of    La  Conner,    Washington. 

"Leaf  spe  c  k"  ,    cause  unknown,    was  locally  rather   severe   in  Florida,    ac- 
cording   to  G.    K.    K.    Link. 

An  undetermined  dis  ease   of    cabbage  was  reported   by  L.    R.    Hesler   as  gen- 
eral  in   Louisiana   in   the    region  south  of   New  Orleans,    affecting  75%  of  "the 
plants    in   some    fields.      It  caused  a   brownish  spot   bordered  by  a   yellow  band, 
usually  appearing  at  the  ma  rgi  n  of   the  leaves.      It  was   said   to   resemble  slight- 
ly a    condition   found  in   the    same  state   in  l^lS. 

A  peculiar   trouble    of  unknown  origin,  which  caused  a  thickening   and 
mottling   and  finally  the   death   of  the    leaves,  was   found   by  L#    R«    Hesler   near 
Crystal    Springs,    Mississippi. 
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An  undetermined  root    rot  was  reported  from  Nebraska. 

Tip-burn  (non  parasitic)  was  reported   from  Indiana    (not   common). 

Ni tra te  injury  was  reported  from  Alabama.  According  to  L.  R.  Hesler 
the  injurywas  in  some  cases  confused  with  that  caused  by  downy  mildew,  bac- 
terial blight,  and  black  mold;  although  in  other  cases  it  was  evidently  due 
to  nitrate  burning. 

Lightning  injury,    which  caused  the  death  of  all  plants    in  an  area  probab- 
ly 30  feet  in  diameter,   was  reported  from   the    vicinity  of  Crystal  Springs, 
Mississippi,    oy   L«   R.    Hesler. 


CHINESE  CABBAGE  (Brassica  pekinensis) 

Leaf  spot    caused  by  Cylindrosporium  brassicae  was   reported   from  Missouri 
(rare;    60%  injury  where    found). 


horse  radish 

Whit e   rust  caused  by  Albugo  Candida    (Pers.)   Roussel   was  reported  from 
Ramsey  County,    Minnesota. 

Root  tot  caused  by  Thielavia  basicola   (B.   &  Br. )    Zopf.    was  said   to   be 
very  common   in  one  locality  in  New  Jersey. 

Leaf   soot   caused  by  Alternaira  brassicae   (Berk.)    Sacc.   was    reported  from 
Missouri   ( Scott  County;    local,    damage   sli^it). 

Leaf   spot   caused   by  Cercospora   armoraciae   Sacc.    was    reported   from  Scott 
County,   Missouri. 

A  bacterial   root  rot  was   reported  from  New  Jersey   as  very  common  and   de- 
structive  in  one   locality. 

31a ck  streak,    cause  undetermined,  was    reported  from  Pierce  County,    Wash- 
ington, 


KALE 

Club  root  caused  by  Plasmodiophora   brassicae   Wor .   was    reported  from 
King  County,    "/ashing ton. 

Yellows   caused  by  Fus ar ium  oonglutinans   V/oll.    caused   considerable  loss 
locally  in   Indiana.      It   was   said   to   be  especially  common  on  kale  following 
badly  diseased  cabbage. 

Rhizoctonia   was   reported   from  Washington. 


MUSTARD 


White  rust  caused  by  Albugo  Candida    (Pers.)   Roussel,-   reported  from 
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Minnesota  on  Brass ica  nigra .  •.    ■  '  . 

Wilt  caused   by  Fusar  ium  sp, ,    -  reported  from  North  Dakota 


RADISH 


Club   root  caused  by  Plasmodiophora   brassicae  Wor.    was  reported   from 
Minnesota    (Ramsey  County). 

Black   root  caused  by  Rheosporangium  aphanidermatus   Edson   was   said  to  be 
very  severe   in  certain  market  gardening  sections   of   Indiana,    particularly  on 
clay  soil*      White  varieties  were  most   affected.      The   disease   was   severe  also 
in  Mississippi  at   Long    Beach,    where   in  one   field  at  least  75%  of  the    radishes 
were   badly  diseased* 

White    rust  caused  by  Albugo  Candida    (Pers.)    Roussel   was    reported   from 
Indiana    (common  in   greenhouses),    Minnesota    (slight),    Mississippi    (heavy  infec- 
tion  at  Long    Beach),    and  North  Dakota    (Cass    County,    slight). 

C r own   rot   caused   by  Sclerctinia   sp*    was  reported   from    Indiana,  where  it 
was    found   occasionally   in  greenhouses   on  the  white  varieties. 

Scab  thought    to   have   been  caused  by  Actinomyces   scabies    (Thax.  )    Giissow 
was  reported  from  Indiana    (rare,    no   loss). 


RUTABAGA 


Black  rot   caused  'aj  Bacterium  campestre    (Pam.  )   E.    F.    S. ,    -   reported   from 

Minnesota, 

Powdery  mildew  caused   by  Frysiphe  polygon  i  DC,-   reported   from   Washington, 
Leaf  spot,    said  to  be  similar  to  that   caused   by  Cercospora   on  turnip,    was 

reported  by   L.    R.    Hesler  as    causing  moderate  damage   in  a  planting  at   Long    Beach, 

Mississippi. 


TURNIP 

Black  rot  caused   by  Bacterium  campestre    (Pam.  )   E.    F.    S.,-   reported   from 
Minnesota   (Beltrami  County,    October  30). 

Soft  rot    caused   by  Bacillus    carotovorus   Jones,-  reported   from  Alabama 
(Chilton  County  ). 

Club  root  caused   by  Plasmcdiophcra  brassicae   Wor  ., -reported  from  Connec- 
ticut  (one    report   in  old   soil,    little    injury). 

White  rust  caused  by  A 1  hi  go  can  di  da  (Pers.  )  Roussel  was  reported  by  L.  R. 
Hesler    from  Mississippi  and   Louisiana.      It  caused   little   damage. 

Do wny  mildew  caused  by  Peronospora  parasitica  (Pers.)  De  Bary  was  report- 
ed by  L.  R.  Hesler  as  generally  prevalent  but  causing  little  damage  in  the  vici- 
nity of  Dickinson,    Texas. 

Powdery  mildew,    probably  caused  by     Erysiphe  Polygoni  DO.    was  reported 
from  Texas    by  L.    R.    Hesler   (traces   observed   in  every  patch   visited,    not   doing 
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any  apparert    damage). 

Qeroosporella  albCMnaoulans  B.  &  E.,-  reported  from  Mississippi  (one  re- 
port;   Lawrence  County). 

^ea*  gP°".i  thought  to  hav§  been  caused  by  Cercospora  sp.,-  reported  from 
Mississippi   by  L.    R-    Hesler, 

l£-'-t.   3D0t»    caused    by  Mecrosporium  herc»leum  E.    &  M.,-   reported   from 
Alabama    (Washington  County). 

An  Alternaria   leaf  spot    said    to    be   a 'curd  ant    in  nearly  every  field  was 
collected   in  ^exas   by  L.    R.    Hesler. 

R°°"  knot  caused  by  Heterodera  radicicola    (Greef)   Mull,    was  said   to  be 
common   in   South  Carolina,    causing  a   loss    estimated  at  1%. 


DISEASES   OF   CUCUR2ITS 


CANTALOUPE 


Leaf  blight    caused    by  Alternaria   brassicae  nigrescens   Pegl. 

In  1919   leaf   blight  was    reported   to    oe  abundant  and   prevalent,    as 
usual,    in  New  Jersey,    Delaware,    Indiana,    Arkansas,    Texas,    and    Southern  Cali- 
fornia.     The    greatest  amounts    of   injury   to  the  crop   were    reported   from   Dela- 
ware   (10-20%)    an?    from   Indiana    (80%).    In  Arkansas  leaf  blight    was   said    to 
have   caused   less   damage  then  usual,    although  it  was   the  most   serious   disease 
of   cantaloupe    in   that   state.      The    injury  in  Arkansas  was  estimated  at  5%'      ln 
Texas  a   loss   of   2%  was  reported.      It   was   also   reported  from  Wisconsin, causing 
slight  damage « 

In  Arkansas   the   Pollock  resistant    strains,    said  to    have   been  used  al- 
most exclusively  by  growers,    and   the    favorable    weather   conditions  reported, 
were   probably  factors    in      reducing   the    loss   from  the  disease. 

Bacterial  wilt,  caused  by  Bacillus   tracheiphilus   E«    P«    S. 

In  1919   bacterial  wilt  was  reported   from  Connecticut,    New   Jersey,    Penn- 
sylvania,   Delaware,    Virginia,    South  Carolina,    Ohio,    and    Indiana.      In  most   of 
these  states    it    was    local   in   dis  tribution,    but    in  New  Jersey  it  was   said  to 
be    common  and    sometimes  destructive.      In  Delaware  also    it  was  common  on  sus- 
ceptible   varieties,   such  as   Honey  Dew,   causing   injury  estimated  at  1-2%.      In 
Indiana    it  was   the   most  serious   disease   of   cattaloupe,    and  was    said  to   be  even 
more   serious    than  usual,  in  1919* 

Anthracnose  caused   bv  Colletotri  chum  lagenarium   (pass.)   Ell.    &  Hals. 

Anthracnose  was   reported   from  New  Jersey,    Delaware,    Virginia,    South 
Carolina,    Georgia,   Florida,    Ohio,    Wisconsin,    Minnesota,    Tennessee,    Arkansas, 
Texas,   and  Oklahoma,      In  most  of  these   states    it    was    local    or  unimportant, 
but    in  Delaware  and  Georgia  the   damage  due  to    it  was   estimated  at  from  3~5% 


243 

and  at  25%,    respectively;    and   was   reported  to   be   causmb   considerable   loss   in 
Minnesota,    in  spite   of   spraying  w  ith    Bordeaux,    which  had  been  practiced  for 
several  years.      The   use   of  Eordaaux  was   also    said  to  be  only  fairly  successful 
in  controlling   the   disease   in  Florida*   r;  • 

Inspectors  of  the    Bureau  of  Markets   reported  anthracnose  to   be  causing 
bad  decay  in  shipments   of    cantaloupes    fr.em  Colorado    (5  cars)    and   from  Maryland 
(one  car). 

Mosaic    (cause  undetermined). 

Mosaic  was    reported  as    local  or  unimportant    in  Connecticut,    New  Jersey, 
Indiana,    Wisconsin,    and   Texas*      In  Maryland  the  disease  caused  a   loss   estimated 
at  2%,      In  California,   the  disease   was  very   serious   in  the    San   Joaquin  Valley 
in  the  vicinity   of  Turlock,    where    about   yOOO  acres    of  cantaloupes    are   grown. 
According   to    D.    G.    Milbrath,   the  average   loss   in  that   section  was  &0%,   with 
total   losses    in   some    fields*      The    loss   in  casaba  melons   in   the   same    region  was 


Downy  mildew   caused  by  Pseudoperonosoora   cu  bens  is   (B.    &  C.)    Rostow. 

Downy  mildew   was  reported  in  1919    from  Connecticut,    New   York,   New  Jersey, 
Delaware,    South  Carolina,    Georgia,    and  Florida..      In  Delaware  and  South  Carolina 
the  disease  was   local.      Some    injury  was   reported  from  Connecticut   and  New  Jersey; 
and  in  Florida   the   less  was   estimated  at   rj"10%.      In  New   York    it  was   said  that 
considerable   damage  was   caused   by  this  disease   in  Columbia   County,    wfoen  spraying 
was  not   practiced. 

The  us  e   of    Bordeaux  mixture    was   said   to   be    fairly  successful   in   control- 
ling the  disease  in  Florida* 

Southern   blight    caused  by  Sclerotiurn  rolfsii  Sacc 

Southern  blight  was  reported   as   local  in   South  Carolina;    and  prevalent 
in  Georgia   and   Texas,    causing   losses   estimated  at  1^%  in  the   former,    and  1% 
in  the    latter   state. 


Wilt  caused  by  Fusarium  niveuai  E*    F«    S« 

Fusarium  wilt  was  reported  from  South   Carolina,    Ohio,    Louisiana,    and 
California.      In  no   case  was    it    said   to   be  important. 


Fruit   rot   cause-d  by  Fusarium  sp .    and    Botryti  s  sp. 

The   most  important    of    the    various   fruit  rots   of    cantaloupe  reported  ns 
contributing  to    losses   in   transit  were  caused  by  Fusarium  sp.   and    Eotrytis    sp, 
Th«   following  tables    show  losses  due   to    tese  two   organisms  as   reported   by 
inspectors   of   the   Bureau   of  Markets. 
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Table  78.      Losses    from  Fusarium  rot    caused   by  Fusarium  sp.    os   shown  by 
examination   of  cars  at  destination   by  inspectors   of  the    Bureau  of  Markets. 


riooofi 

Average; 

Rang 

e  of             : 

Origin  of 

.cars 

percent- 

■ pe  rceni 

,age  of 

Remarks  as    to   seriousness 

shipment 

:with 

[decay 

age   cf    i 
decay 

j     .       de< 

;av 

of  decay. 

Nbacars: 

Percent 

Arkansas 

■      15 

5       1 

1-20        ! 

Mostly  slight  decay. 

Arizona 

!          3 

12 

1 

2        < 

10-20 
3-25        ' 

>    Fusarium  and  black  rot. 
Fusarium   rot    only. 

Calif  orni  a 

:      24 

11 

- 

•    iH°     ■ 

,   Most    of   cars   onlyslight  decay. 

Colorado 

:        4 

5      1 

1 
3 

8-10     ■ 
2-5 

Fusarium  and    Rhizopus   rots. 
Slight  decay. 

Delaware 

:        2 

6 

;              - 

1-10 

Sli0ht  decay. 

Ge  org  ia 

:        1 

45 

:          — 

10-60 

Heaviest   decay  in   two  upper   layers 

Maryland 

■      4 

!     36 

1 
3    : 

:          90        j 
8-30 

Mostly  anthracnose  associated 
Fusarium  and   gray  mold  rots. 

with 

Total    ...    53  Total  number   of  cars   inspected 
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Table   79.      Losses   from  gray  mold   rot    caused- by  Botrytis   sp.   as   shown  by 
examination   of  cars  at   destination  by  inspectors   of   the   Bureau  of  Markets. 


Origin  of 
shipment 


Arizona 
California 


Delaware 

Ma  r  ylan  d 


Mi  rchigan 

New  Kexico 
North  Carolina 


No,  of 

cars 

with 

cecay 


2' 

16 


Average:        Ren  gel  of 
percent-  percentage  of 
age  of  : fleca y 

oecay     jNo.oari 


6 
4.1 


2 
25 

100 

12 

8^ 


3 
4 
9 

1 
4 


Percent 


2-10 
60-100 

33-50 
2-13 

2 
90 

2-20 
100 

5-20 

66-100 


,    Remarks      as    to   seriousness 
of  decay. 


Slight  decay. 

All  stages   of  decay. 

Mostly  superficial  decay. 

Mostly  slight  decay. 

Slight    decay. 

Heavy  decay,    mostly  complete 

Estimate   of  decay  includes 

other   rot  s . 
Superficial   mole,    affecting 
appearance   only. 


Total    30 


Total  n  umber  of   cars    inspected 


572 
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Otli  er  dis  eases. 

Leaf  blight ,    cause  not    given,    was   reported  as   causing  considerable    loss 
in  Maryland.      One   fie  la  was    said   to  be   a   complete  loss. 

Tip  burn,    cause  unknown,    was   common  and   serious    in   Indiana,    probably  be- 
cause  of  drought   in  July. 

Bacterial    soft  rot   was    reported  by  inspectors   of  the  Bureau   of  Markets 
to  be  causing  decay  in  9   cars,    from  the   following   states:    Arkansas,    1   car; 
California,    5  cars;    Delaware,    2   cars;   and  Georgia,    1   car. 

Root  knot,    caused  by  Heterodera  radicicola   (Greef . )   Mull.,    was   said  to 
be    T>mmon   in   South  Carolina,   cau£into  a    loss   of    3%»      D.    G.    Milbrath    reported  that 
in  the   Imperial  Valley  of  California   it  caused   a  loss   of   G0%  in  some  fields, 
averaging  yfc;   and    in  the    vicinity  of   Turlock,    in  the    same  state,    the  loss  due 
to  this   disease  was   1%. 


CUCUMBER 


Bacterial  wilt   caused   by  Bacillus   tracheiphilus  E.    P.    S. 


Bacterial  wilt  was   reported   in  1919  from   Connecticut,    New   Jersey,    Penn- 
sylvania,   Delaware,    Virginia,    South  Carolina,    Ohio,    Indiana,    Michigan,    Wisconsin, 
Iowa,    Missouri,    Kansas,    Texas,   Arizona,    and  Colorado.      The  report  from  Arizona 
is    the    first  received  by  the  Survey  from  that  state.      A  disease  which  was   thought 
to   be   bacterial  wilt  was    observed   in   Louisiana. 

In  Connecticut,    South  Carolina,    Ohio,    Michigan,    Wisconsin,    Iowa,   Missouri, 
and  Texas,    th<j   disease   was   of   no  particular  economic   importance,    although  in 
Wisconsin   it  was    said    to    be  much  more   prevalent   than  usual.      Indiana,   where    it 
was   serious,    also   reported  more  "than  usual,    especially  in   greenhouses.      Esti- 
mated losses   were  reported  from  some  of  the  other   states  as   follows:      Pennsyl- 
vania   (50%  in  Lehigh  and  Philadelphia  Counties),    state   average  3%;    Louisiana 
5%;   Colorado   5~10%5   Arizona    (50-60%  in   two   counties).,    state  average  3%B 

Dates    when   the  disease   was    first  observed  were   reported  by  collaborators 
as   follows: 

July  1    (greenhouse) .  .»Connecti cut  August  9 Ohio 

July  2   Wis  co  nsin  August  30 Pennsylvania 

July  24 Colorado 

Mosaic   (cause  undetermined) 

Mosaic   was   reported   from  Massachusetts ,   Connecticut,    New  York,    New  Jer- 
sey,   Pennsylvania,    South  Carolina,    Florida,    Ohio,    Indiana,    Michigan,    Wisconsin, 
Minnesota,    Iowa,    Louisiana,    Texas,    and    Kansas. 

Connecticut,    New   Jersey,,    and  Michigan   reported  Iftss   than  usual.      In 
Indiana,    also   there  was   less   mosaic   in  the  field,    but   in  greenhouses   it  caised 
considerable   loss.'    In  Wisconsin  the   disease,   although  widespread,    appears! 
too   late   in  the    season    to  do  much  damage.      Prom  Massachusetts  mosaic  was  re- 
ported as   more   prevalent  than  usual  and   as   causing   large   losses    in  the   field. 
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In   the  other  states  from  which   it  was   reported    it  occurred  about  as  usual,   and 
was  apparently  not  important  except  in  New   York  am    in  Pennsylvania   where   the 
loss    in  Northampton  County  was  estimated   at  2R%. 

In  parts    of   Wisconsin  mosaic   was  found^aff ecting  wild  cucumbers  more 
severely  than  the    cultivated  plants.      Experiments   by  Doolittle   have   shown  that 
the  disease    is    carried  by   insects    from  tn  e  wild   to    the   cultivated  plants. 


Anthracnose   caused  by  0 olle tot ri chum  lagenarium   (Pass.)   Ell.    &  Hals. 

Anthracnose  was    reported   from  Massachusetts,    New  Jersey,    Pennsylvania, 
Virginia,    South  Carolina,    Ohio,    Indiana,    Wisconsin,    Minnesota    (not    reported 
but  probably  present),    Iowa,    Alabama,    and   Texas;      and   from  Arizona  and   North 
Dakota    for    the    first  time. 

The  disease  was  mostly  local,  or  where  general  caused  slight  damage,  but 
in  New  Jersey  it  was  said  to  be  severe,  and  in  Indiana  it  was  rather  serious  in 
greenhouses,    especially  where  an  overhead  system   of  irrigation  was  used. 

Anthracnose   caused  some   loss    in  shipments    of   cucumbers,    as   shown   in 
the    following  table: 

Table  00.      Losses    to  cucumber   from  anthracnose   caused   by  Colletotrichum 
lagenarium  as   determined   by  inspectors   of    the    Bureau   of  Markets,    1919. 


Origin  of   shipment 


Florida 

New  Trork 
North   Carolina 


No., of  cars 
with  decay 


Average  % 
of  decay 


28 

10 
10 


Ran^e  of   percentage 
of  decay 


2  cars 

2-^ 

3   cars 

-   3O-65 

10 

10 

Total  number  of   cars   with    decay  -     7.      Total  number   of    cars   inspected  -   111 


Dates   of  first   appearance   of  the   disease  were    reported  as    follows 


June   2 Ohio 

June    l8 Ind  ia  na 


August  25- 
August  39* 


Wisconsin 
Pennsylvania- 


Seed  treatment  and  crop  rotation  were  said  to  give  good  results  in  Wis- 
consin, tut  as  the  disease  gave  little  trouble,  these  measures  were  not  gener- 
ally practiced. 


Downy  mildew  caused  by  Pseudoperonospora   cu  bens  is    (3.    &  0.  )    Rostow. 

Tn  1919   downy  mildew   was    reported   from  Massachusetts,   Connecticut,   New 
york,    New   Jersey,    Pennsylvania,    South  Carolina,    Georgia,   Florida,    Louisiana, 
Arizona,    and    California.      Arizona    reported  the  disease   to    the    Survey   for  the 
first   time.      Although  not  reported  as   occurriiig    in   West  Virginia,    it  was   prob- 
ably  present  to  an   injurious  extent  in  some    sections,   according  to  N.    J. 
Giddirgs . 

In  Massachusetts  the  disease   appeared   too   late  to    cause  much  reduction. 
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of   the    crop,    and   in  North   Dakota    the   dry  season   prevented   its   general  development. 
In   other  states    it    caused  more    or    less   injury,    resulting    in  considerable    losses 
in   some  cases,    especially  in  Florida    in  the   late   crop,    Arizona,    and  California* 
In  Arizona   the   loss    in  one    county  was   estimated   at  /\.0%a      In  California   D.    G. 
Milbrath  reported  30%  loss    in   the    vicinity  of  Alameda* 

Spraying  with    Bordeaux  gave  satisfactory  results    in  Florida.      Dusting  with 
sulphur,    which   was   practiced    in  California    injured   the  foliage   and  was   not  success- 
ful  in   controlling   the    disease* 

Angular  leaf  spot  caused   by  Bacterium  lachrymans  E.    F.    S-    &   Bryan. 

Antoular  leaf   spot  was    reported   from  South  Carolina,   Michigan,    Indiana, 
Wisconsin,    Iowa,    and  North   Dakota    (first  report  received   by  the  Survey).      It 
was  unimportant  in  most  cases,    but  in  South  Carolina   it  caused  a   loss    of  10% 
in    field  and  shipments. 

Cne   case   was    reported  from  Michigan  where    the  disease  had  developed   in 
new  ground  from    th  ree   year   old   seed. 

Scab  caused  by  Cladosporium  cucumerinum  Ell.   &  Arth. 

Scab  was    reported  a's   follows:      Pennsylvania   (very  generally  prevalent 
on  about   100  acres    in  Cambria  County  near   Johnstown  where  the   average   loss  was 
50%;   weather   conditions   apparently  very  favorable    for    +he   disease;    reported 
September  lo);    South  Carolina    (local);   Wisconsin    (several   reports    received; 
evidently  doing    some  damage   in  isolated   fields;    loss   a   trace;    reported   in 
Augu  st ) , 


Other  diseases 

Leaf  spot  caused  by  Alt  en. 'a  r  ia    brass. icae   nigrescens   Pegl.    was   said   to 
be  severe    in  New  Jersey. 

Stem   rot  caus  ed  by  Scle  roti  nia   liber  ti  ana  Fckl.   was    reported    from  New 
Jersey,    where  it  was  occasionally  severe   in  the    field,    probably  due   to  wet  wea- 
ther,     A   fruit    rot   due    to    this   fungus   caused   losses    in   carlot  shipments   from 
various    states,    as   shown   in  the    following   table: 

Table  Ol.      Losses   from  watery   soft   rot   of  cucumber   caused  by  Sclerotinia 
libertiana   as  determined  by  food  products    inspectors   of    the  Bureau  of    Markets,  1919* 


Origin 

of  shipment 

:    NOo    of  cars 

:    Average  % 

Range   of 

percentage 

:    with  decay 

:    of   decay 

:                   of 

decay 

Arkansas 

1 

2 

2 

Flor  ida 

1 

:            10 

5-lR 

Louis  ia  na 

• 

3 

13 

8-22 

Missouri 

1 

;             11 

10-12 

New   York 

1 

1 

1 

Unknown 

2 

38 

1  car 
1   car 

5 

.-    70 

Total  number   of    cars  with  decay  -  9.        Total  number   of  cars   inspected  -   111 
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Dam  pi  ah -off  caused    by  Pythium  debaryanum  Hesse   was   reported  from  Minnesota 
(severe  infection  during  rainy  weather    of  June    in  th  e  plots    on  University  Farm). 

Damping-off  caused  by  Rhizoctonia   sp  *    was  reported  from  Washington   (is- 
land  and  Kin6  Counties;    first  report  June   l6). 

"'lit  caused   by  Fusarium   niveum  Ei    F.    S.    was    renorted  from  Ohio. 

Soft   rot  caused  by  Bacillus   sp«   was   said  to  be   common   in   Florida    in  Pasco 
and  De  Soto  Counties.      Control  measures   recommended  were   spraying   the  plants  with 
Bordeaux  and  sanitary  packing   of    tie    fruit. 

Root   knot  caused  by  Heterodera    radicicola    (Greef.)    Mill,    was  reported   as 
follows:      Florida    (a   three-acre  field   of   cucumbers   planted   in  an    experimental 
way  practically   ruined  as   a   result   of    nematodes;    reported  by  J.    Rosen baum), 
Louisiana    (prevalent,    considerable    loss),    Ohio    (commonly  found   in  greenhouses; 
more  prevalent    ttanususl    in    the  field;    soil   steaminb   gives   good  results ) ,    South 
Carolina   (common;    injury  30%»    estimated  loss   3%'>    Texas    (traces,    estimated   loss 
1%). 

In  .jury  from   fro  st   and   drought  were   reported   from  Washington. 


SQUASH 


Bacterial  wi  It  caused   by  fiaci  llus    tracheiphilus  E.    F.    5.    was   reported 
from  California    by  D.    G.    Milbrath  as  present    in   small   amounts    in  all  parts    of 
the  state. 

Downy  mildew  caused   by  Pseudope  ronospora   cabensis    (B.   &  C. )    Rostow  was 
reported    from  New  Jersey,    where   it  caused  sli6ht  loss. 

Wilt    caused   by  Fusarium  sp.   was  prevalent    in  Texas,    and  local  in  Cali- 
fornia   (Orange  County). 

Mosaic,    cause  undetermined,    was  reported   from  Pennsylvania   on    crook-neck 
squash,    causing   little  aggregate   injury   to    the   crop,   although   it  was  verv  de- 
structive   to    the   plants  attacked.      The  fruit   on  affected  plants   was  hardly  worth 
harvesting    and  was  affected  much   as   in  the   case   of    cucumbers   with   mosaic.      It 
was  also  reported  as  very  prevalent   and  causing    considerable   loss    in   Louisis na , 
and  as   severe   in   the   Turlock  section  in  California,    causing   a   loss   estimated  at, 
25%. 


WATERMELON 
Anthracnose  caused   by  Coil etotri chum  lagenarium   (Per?.)   E.    &  H. 

Anthracnose  was    reported   in   1919   from  New  Jersey,    Delaware,   Maryland, 
South  Carolina,    Georgia,    Florida,    ./est  Virginia,    Indiana,    Michigan,    Kentucky, 
Tennessee,    Alabama,    Louisiana,    Texas,    Oklahoma,    Arte ns as,    and   Kansas. 

Dry  weather    in    Indiana   and    Kansas,    and  hot  weather  in   Louisiana   prevent- 
ed  the   occurrence    if   more   than  a   trace   of  the  disease   in  those  states. 
heaviest   losses   from  anthracnose   were  r<  sorted   from   the   Atlantic    "oast  States, 
as    follows:      Delaware,,  loss   10%;    Maryland,    loss    10-15%;    South   Carolina,    injury 
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25%,    losfc  10%;    Georgia,   about   10%.  loss;    Florida,    loss   considerable.      In  most  of 
the    other   states    reporting    its   presence  the  disease  was   local,    except   in  Ala- 
bama,   Texas   where   it  caused   a  loss   estimated  at  2%,    and  Arkansas,    where  it   caus- 
ed 10%  injury,    affecting  mostly  the   leaves. 

Anchracncse  was  common  in  shipments  of  watermelons  from  various  states. 
The  following  table  shows  the  amounts  of  anthracnose  reported  bv  inspectors  of 
the   Bureau   of   Markets. 

Table  82,      Percentage    of    anthracnose  caused   by  Colletotri  chum  lagenarium 
as   shown  by  inspectors   of   cars   at   destination   by  inspectors   of  the    Bureau  of 
Markets,    1919. 


:No.of 

t Aver  age 

Origin  of  ship- 

:cars 

:  percent- 

•..Range   of   parcent- 

:   Remarks   as    to    seriousness 

of 

ment 

:with 

:  decay 

age  of 
: decay 

:          age 

of  decay 

:                             decay. 

: No . ca  rs 

:    Percent 

Alabama 

:        2 

8 

:        5-11 

Arkansas 

!           1 

:          3 

>          _ 

:               3 

Del  awa  re 

1      3 

'■     37 

:          2 

:        1-10 

:Decay  occurred   in  spots. 

:          1 

:          100 

:Bad  decay, affecting  all  mel 

ons 

Florida 

i     40 

35 

1        25 
:       ■    6 

:        2-25 
:      3O-48 

: Mostly  spots. 

:Bad   decay   in  some   cars. 

t        11 

:    70-100 

: Stock  practically  worthless 

in 

:    sane  cars;    in  others   one-fialf 

:    showed  bad   decay. 

Georgia                   < 

102 

27 

63 
25 
14 

!    1-25 

:      28-50 

55-100 

: Decay  mostly  in  spot s. 
Very  bad  decay. 

Illinois                  ; 

6  • 

7      ' 

1-17 

:Mostly  slight . 

Indiana                   ; 

3     ! 

13      1 

- 

4-30 

Mostly  in  spots. 

Maryland                 ; 

4  : 

5      i 

-         ; 

2-10 

Slight   decay. 

Missouri                 ; 

7  i 

37      1 

4    • 
3 

2-25 

70-75      : 

Mostly  slight    decay. 
In  advanced   stages. 

North  Carolina    : 

40    : 

47      I 

17 

9      : 

14      : 

2-25      : 

30-55      i 

72-100      : 

Mostly  slight   decay. 
Mostly  advanced  stages. 

Ohio                         . 

1    : 

2 

2      : 

Affecting  appearance   only. 

Oklahoma                 • 

0 

24        : 

-         ; 

23-25      : 

Affecting  appearance   only. 

South   Carolina   : 

45   : 

37        : 

22      : 
12      : 
11      : 

2-25      : 

30-50      : 

60-100      : 

Mostly  slight  decay, 
In  advanced   stages* 

Texas                        : 

25 ; 

13        :' 

20      : 

3      : 

2      : 

2-25      : 

30-45     : 
65-IOO      : 

Mostly  slight  spotting. 
Mostly  in  advance^  stages. 

Unknown                   • 

6    ': 

34      ! 

4      1 
2      • 

10-35      : 
50-75 

Affecting  appearance   only  in 

some   cars. 
Severe  decay. 

Total  . . .  287 


Total  number  of  cars  inspected 


504. 
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The    following  dates   when   the  disease  was   first  009erved  were   reported 
"by  collaborators: 


May    10 Georgia 

Ma  y  27    Plori  cia 

June Arkans  as 


June    1 South   Caro lina 

July  24 India  na 

October   30 Oklahoma 


The    use    of   Bordeaux  gave  good   results    in  South   Carolina   and  Florida 


Stem   end  rot    caised  by  DJplodia   sp. 

Stem  end  ro  t  was  reported  as    occurring    in  the   field   in  Maryland,    Tenn- 
essee,   Louisiana,    lora,    Arizona(first  report  of   this  disease    received   by  the 
Survey),   and  New  Mexico.      The  loss  caused   was    estimated  at  from  3  ="4   *-n  Maryland, 
and  about   1%  in  Arizona.      From  New  Mexico   the  disease  was  reported   as  affecting 
as  high  as    Vjr-2.0%  of   the  melons   in    some    places. 

Stem    end   rot  was   more    important    on   melons  in   transit.      It   was  reported 
by  inspectors    of    the    Bureau   of   Markets  as  having   been    found    in  carloads   from 
various  states,    as    shown  in    the  following   table. 

Table  83.      Percentages    of   stem  end   rot    caused   by  Diplodia   sp.    as   deter- 
mined by  inspectors    of    the   Bureau    of  Markets,    1919* 


No.    of  cars 

:          Average 

Ra  rg  e    of 

percentage    oi 

Origin  of  shipment   : 

with  decay 

!    percentage    of 
decay 

decay 

:Ho.    of    car 

*s 

Percent 

Alabama                           « 

3 

8 

2-15 

Arkansas 

2 

9 

- 

;                 8-10 

Florida 

62 

17 

50 

1-25 

8 

:          27-AO 

4 

55-100 

Georgia 

156 

19 

129 

23 

4 

1-25 

27-50 

55 -1C0 

North   Carolina 

!                15 

:                 9 

- 

2-25 

Oklahoma 

:              5 

:              10 

- 

4-15 

South  Carolina 

41 

:              lb" 

3l 

,           0 

1-25 

35-45 
55-90 

Texas 

:             4& 

12 

- 

1-A0 

Unknown 

7 

:              13 

6 

:              1 

:           1-15 

45 

Total. 


337 


Total   number  oii  cars    inspected    ....584 


Stem  end  rot    was  also  found    in  watermelons    consigned   from  Indiana,    Ill- 
inois,  Missouri,    Ohio,   and  Wisconsin,    but    on  account   0^   the   3upposedly  southern 
range   of    this   disease    it   is   possible   that  the  melons   may  have  been  grown   in 
other    states,    or    perhaps,    other    organisms   were   concerned. 
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Blossom  end  rot,    cause  unknown. 

Blossom  end   rot    was   reported  from  Delaware    (2-4%,    general),    Indiana 
(common  late   in  season,   August  22),   and  Idaho   (probably  Pu  sari  urn  sp. ,    serious 
where  reported;    in  Bonner,    Latah,   Nez  Perce,   and  Elmore    Counties). 

Blossom  and   rot  also  caused   some    loss   of  melons  in   transit.   '  It  was  re- 
ported  by  ^ureau   of  Markets   inspectors    in  carloads   from   the  following  states: 
Florida,   3  cars,    1-10%,    average  4%  decay;      Georgia,    2   oars,    2-10%,   average  6% 
decay;   North  Carolina,    1    car,   30%  decay;    South  Carolina,    4  cars,    5-20%  in  3 
cars,    50%  in  1   car,   average  20%  decay. 

Wilt    caused  by  Pusarium  niveum  E.   F»    S. 

Fusarium  wilt   was    reported   in  1919   from  Virginia,    South  Carolina,    Georgia, 
Florida,    Ohio,    Indiana,    Louisiana,    Texas,   Arizona,    Kansas,    and  California. 

In  Virginia,    South  Carolina ,    Ohio,    Louisiana,    Kansas,  and   Arizona    the 
disease,  was   not   important.      In  Florida    it   was   common,    causing   injury  ranging 
from  1-3%*      ln  Georgia    it  was  also   generally  prevalent ,    caus  ing    injury  as   high 
as   30%i    resulting    in  a   loss    estimated  at  from  5~o%«      Weather    conditions   in 
Georgia   favored   the   disease,    as  also    in  Texas,  where  a   loss   of  8%  was  reported. 
In  California,    according   to  D»    G.    Milbrath,    the  disease  was   severe    in   the 
vicinity  of   Turlock   in  the  San  Joaquin  Valley.      In   Indiana  Fusarium  wilt- was 
reported  to   have  become  the   limiting  factor  in  the  watermelon  industry,    not 
only  making  long   time   rotations   necessary,   but  preventing   the  growing   of  water- 
melons in    sone   sections. 

Dates   when    tie  disease  first  appeared   were    reported  by   collaborators 
as   follows: 

April  20. ...Florida  July  23 Virginia 

July  1    Gecr gia  August  l8 Ohio 

Control  measures    reported  as  used  in  Florida   were    seed  and   field   sani- 
tation  and  crop   rotation. 


Other   diseases. 

Alternaria  leaf  soot   caused   by  Alternaria  sp.   was    reported   from  Ohio, 
and  from   Indiana   where    it  was   common  bat  caused  no  particular   loss. 

l&^I.  rot  caused  by  Cercospora   citrullina  Cke.   was  reported  from  Texas 
as  prevalent    and  causing  a   loss    estimated  at  2%, 

Bacterial  wilt   caused  by  Bacillus  tracheiphilus  E.   F.    S.   was   said   to 
be   local   in   South  Carolina. 

Stem   rot   caused   by  Mycosphaerella   citrullina    (C.    0.    Sm.  )    C-ros .    occurred 
in  Florida,    where   it   first  appeared  April   l8,   and  was   said  to  bs  fairly  common. 
It  was  also  reported  from  Louisiana,   where    it  was   occasional  and  caused  slight 
loss*     Control  measures    recommended   in  Florida   were  seed  disinfection  and  spray- 
ing with  Bordeaux. 

■Stem  ro  t  caused  by  Solerotinia   liber tiana  Fckl.   was   said  to  be  cowman 
in  New   Jersey,   probably  due  to  wee  weather. 


2^2 

Southern  blight  caused  by  Sclerotium  rolfsii   Sacc.    was   local   in  South 
Carolina. 

Stem   ro  t  caused   by  Rhizoctonia    sp.    was  said  to  have  caused   considerable 
injury    in   s  one    sections   of  Louisiana.      It   was    first  observed   in  June. 

Root  knot  caused  by  Heterodora    radicicola    (Groef. )   Mull,   was  reported 
from  South  Carolina  as   common,    causing  *Q%  injury   to    the   crop,    and  a   loss 
estimated  at  $%•      It   was   also  reported  from  California,   where   it  was   severe    in 
the.  vicinity   of   Turlock,    according    to  D.    G.   Milbrath . 

Stem -end  rot  due  to  adverse  weather   and   soil   conditions  was   common  in 
Florida,    causing    injury  which   was  probably  not    over   1%*      Proper   cultivation 
to  conserve  moisture   in   the  soil  was   suggested  as  a   method   of  control. 


DISEASES    OF  MISCELLANEOUS   CROPS 
ARTICHOKE   (Globe) 

Botrytis   sp«   was  reported  by  D.    G.    Milbrath  as   occurring  on  overmature 

and  stunted  heads   in   the  Half  Moon  Bay  section  of  California* 


ARTICHOKE  (Jerusalem) 

Mildew  caused  by  Plasmopara  halstedii   Earl,    was   reported    from  Vermont, 
where    it    caused   small   loss. 


ASPARAGUS 


Rust  caused   by  Pucciria   asparagi   DC. 

Rust  was  reported  from  at  least  twenty  widely  scattered   states,   particu- 
larly in  the  northern   and   central  portions   of    the    country.      For  the   most  part  it 
occurred  in  about  the   usual  amounts,   but  was   said  to  be  less  prevalent  than 
usual  in  Vermont,    Ohio,    and  Georgia.      In   "the  last-named  state  asparagus  beds 
heavily  infested  in  1918  were  practically  free   from  rust  in  1919*      In  most 
states   distribution  was   local   and  the    aggregate   losses   slight.      In  Vermont,   how- 
ever,   2%  injury  to   the  crop   caused  a  loss  estimated  at  5-10%,    and   in  South 
Carolina  80%  injury  probably  resulted   in  a    loss   of   5%* 

The  following  dates   when  ''he  disease  was   first  noticed  were  reported: 

June   3    Minne  s  ota  August  22 Pennsylvania 

June  13    Colorado  August South  Carolina 

July   Wisconsin  Octo  ber   1    Vermont 


i 
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Varieties   reported  -resistant   were   U.    S.    Government   rust  resistant  seed- 
ling   in   Connecticut,    and.  Palmetto,    Washington,    end  Giant  Argenteuil   in   South 
Carolina*      However,    -the  last-named   variety  was  reported   subject   to    rust   in 
C  onne  c  ti  cu  t » 


Other  dis  eases . 

Dwarfing  and  ma  1  formation   of'    new  shoots,  .associated  with   Fusarium  sp.  , 
was   reported  from  New  Jersey*      The    Fusarium  was    said  to  he  always   present,    but 
it  has  not   been  proven  to  be  the  cause   of  the   disease* 

Stem  rot  caused   by  Fusarium  sp.    was   reported  from  Ramsey  County,    Minne- 
sota,   September  11. 

Fusarium  sp  <  ,    causing    red  streaks   on    shoots,  was   reported  as    slight    on 
10%  of  the   crop   in   the  Delta   section    of   California. 

Anth  racnose   caused  by  Colletotrichum   sp.    was    rather  severe   on  Burr's 
Mammoth   in  wet  places   in   New  Haven  County,    Connecticut.      This  was   said   to   be 
the   first  report  of  the   appearance  of  the   disease   in  the   state. 


BEET   (Garden  and   sugar). 
* 

Scab  caused   by  Actinomyces    scabies    (Thax.  )    Giissow  was   reported   from 
Vermont,    Connecticut,   New   Jersey,    Pennsylvania,   West  Virginia,   and  Minnesota. 
It   caused  appreciable    loss   only  in  New  Jersey,    where    it  was   said   to  be   very 
severe  and  destructive  locally  in   the  northern  part   of  the   state.     . 

C row n   rot,  caused  by  Phoma   betae  Frank  was    reported   from  New  Mexico, 
where    it   caused  a    less  estimated  at   1%.      The   Phoma    leaf   spot  and   crown  rot 
were    reported  by   collaborators  as   occurring  on   sugar  beets   in  Colorado    and 
Idaho,    causing    slight  losses   in  both  states.      The  disease  was   also   found  on 
specimens  received  by  tie  Office    of   Sugar   Plant    Investigations    from  the  fol- 
lowing additional   states:      Virginia,    Wisconsin,    Kansas,    and  California. 

L^L  blight    caused   by  Cercospora   beticola  Sacc.    was  reported  as    gener- 
ally prevalent  tut    causing    slight  losses   in   Vermont,    New   Jersey,    South   Caro- 
lina,   Georgia,    Ohio,    Indiana,    Minnesota,   Missouri,    and   Texas.      It  was   local 
in  Connecticut,    Kentucky,.  North    Dakota,   and  Oklahoma.      On  sugar  beets  the   dis- 
ease was  abundant   in   Colorado,    anci-  in  California,   where    it    caused  moderate 
losses,      In  Indiana,    Iowa,    and.  Idaho   it  occurred  locally.      It  was  reported  by 
the   Office    of  Sugar   Plant  Investigations   as  having  been  found  on  specimens 
from  Virginia  and  Nebraska   also. 

Stem   rot   caused    by  Sole  rot  ium  rolfsii   Sacc.    was    reported    from  Spaulding 
County,    Georgia. 

Rhizoctonia    (Corticium  vagum  solani   Burt.)   was  reported   from  Snohomish 
and  U'ahklakuh  Counties,    Washington. 

Crown  gall   caused   by  Eacterium   tumefaciens   E.    F.    S.    and   Townsend  was 
reported   as   causing  very   little    damage   in   Polk  County,    Wisconsin. 

Root-knot   (Heterodera    radicicola    (Greef.  )   Mull.  )   was  reported   from 
Mississippi  and   Texas   as  unimportant,   although  prevalent  -in  the   latter   state- 
It   occurred  in  sugar   beets   in  Colorado,    where    it    caused  a   loss    of   less   than 
1%;   and   in  southern  California,    where    it  was    severe,    according  -to.  D.    C?. 
Mi  lb  rath. 
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The    sugar   beet  n  ems,  t  ode    (Heterodera   schaohbii  Schm  Id  t )  was   reported  from 
Colorado  and  Calif o m ia .     D.   G.   Milbrath   reported  that  in  Southern  California 
it  caused  heavy  losses,    reducing  the   yield   in   one   section   of    Orange  County   from 
15  tons    (the  normal   yield)   to  1»5   tons  per   acre  and  the   sugar   content  from 
15-l6%  to    11-12%.      Soil   infestation   in   that  locality  was   said   to   be   increasing. 

Crop  rotation   and  soil    treatment  were  recommended  from  Colorado  as 
control  measures   for  both   nematodes,   although    the  former  method  was   said  to 
give  only  fair   results,    and    the  latter  was  commercially  impracticable. 

Cur ly   top   or   mosaic,    cause  not   definitely  determined,  was    reported  from 
Dona  Ana  County,    New  Mexico.      It  was    reported  on  sugar  beets   from  Idaho,   where 
it  was   said  to  be  prevalent,    causing    a  loss   estimated  at  20%;      from  Colorado, 
especially   in   th  e  Arkansas   Valley;    from  Walla  Walla  County,   Washington;    and 
from   the  San  Joaquin  Valley,    California,    by  D.    G.   Milbrath,    where   it  was  un- 
usually severe,    causing  an  almost  total  loss.      It  was  found  also   in  speci- 
mens  received  by   the  Office   of  Sugar  Plant    Investigations    from  Utah,    and    Kansas. 

A  bacterial  heart   rot  of  mangel-wurzels    was  reported   from  Pierce  County, 
Washington. 

Sugar   beets    examined  at  the    Office   of    Sugar  Plant    Investigations  showed 
the  following   diseases: 

Fusarium  spp. ,    Kansas,    Michigan,    Utah,   and  Idaho  on   roots;      Colorado 
on  leaves;    Virginia   on    roots  and   leaves. 

•      leaf  spot   caused  by  Alter naria    sp.,    -   Virginia,    Michigan,    Utah,    Colo- 
rado,   Idaho,    and   Calif  ornia* 

Rheosporangium  aphanidermabus  Edson  -  Utah . 

Rh i z opu s  nigricans   Ear.,    -   Utah    and  Idaho. 

Diplodia  sp.,    -  Colorado. 

Penicillium  sp.,    (secondary)   -  North   Carolina,    Idaho,    Colorado- 

Muc  cr    sp » ,    -   Utah  » 
"Fur pie    leaf  disease",    -  a  disease  of  unknown   cause  reported    from   Idaho, 
from  Utah;      apparently  of  "bacterial  nature,    but   cultures   failed  to   show   any- 
thing but  saprophytic  bacteria. 


CARROT 

Root  knot  caused   by  Heterodera    radio icola   (Greef.  )   Mull,    was  reported 
to  be    common   in   South  Carolina,    injuring  a    large   percentage  of   the   crop. 

Leaf  spot    caused   by  Cercospcra  apii •  Fr.    occurred  locally   in   Indiana, 
but  caused  no  loss. 

Rhizootonia  was    reported  as  abundant  from   Klickitat  County,   Washington, 
August   1;    and    from  Porto   Rico   in  the   vicinity  of   San  Juan,   attacking  the    fol- 
iage  only,    and   causing  "J0%  injury  to    the   crop. 

Rot    caused  by  Sole  rot  ium  golfsii  Sacc.    was  reported   to    be   rather   abundant 
locally  in  Oconee  County,   South   Carolina. 

Watery    soft   rot    caused  by  Scler  otinia    liber ti ana  Fckl.    was   common  on 
the  19lS~crop   in    storage   in   Ti  ope  canoe  County,    Indiana. 

Soft   rot   caused  by  Bacillus    carotovorus   Jones   was  reported  from  Kentucky 
and   Oklahoma. 
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A   storage   rot  caused  by  Penicillium  sp.    was  reported  February  22   from 
Whitman  County,   Washington. 

A   storage  rot    caused  by  Bot  ryti  s   sp.   was  reported  February  22  from 
Whitman  County,    Washington. 

A  brown  rot,    cause  not   determined,   was  reported  July  14  to  be   causing 
severe  damage  locally  in  Jasper   County,    Missouri. 

Soft    rot ,    cause  unknown,   was    reported   from  Long   Beach,    Mississippi,    where 
in  one   field  less    than   5%  °f  "^ e  plants  were  affected.      A  similar  trouble   was 
abundant  in   Gooding  and  Twin  Falls   Counties,    Idaho. 


CASSAVA  or   Tapioca    (Manihot   utilissima) 


Root  _ro_t  caused  by  Phytophthora   sp .    and    Rhizoctonia   solani   occurred   in 
Porto   Rico.      Only  one  case  was    reported. 


CELERY 


Late   blight    caused  by  Septor  ia   petroselini  apii  Br.    and    Cav. 

Late  blight   seemed  to  be  not   so   widely  distributed   as   in   1918.      It  was 
reported  from  Massachusetts,    Connecticut,    New   Jersey,    Pennsylvania,    Florida, 
Ohio,    Indiana,   Michigan,   Missouri,    Arkansas,   North   Dakota,    Colorado,    and  Cali- 
fornia.     In  19l8   itv.as    reported  also  f r  an  New  Hampshire,    New   York,    Virginia, 
South  Carolina,   Texas,    Illinois,    Wisconsin,    Montana,    Utah,    and   Washington. 

The  disease  was   more  abundant  than  usual   in   Connecticut,    although  appear- 
ing  late   in   the  season;,  while  in  Ohio   it  was  more    generally  distributed   but 
caused   less  damage   than  usual.      In  Florida,    Ohio,    Indiana,   Michigan,   Missouri, 
Arkansas,    and  North   EaKota    the  disease  was   apparently  not    especially  important. 
In  Massachusetts   and  New   Jersey   it  was   reported  to    be    severe  and  generally  prev- 
alent,   in  the  former  state   causing  losses    often   amounting   to   ^0%  in  unsprayed 
fields.      In  Pennsylvania   the   loss  was   estimated  at  5%«      ^n  Colorado   the    disease 
was   conxion,   particularly  in   the    vicinity  of    Denver,    causing  probably  25%  injury 
to    the    crop  and  2%  loss.      The  largest  losses   due   to    late  blight  were   reported  . 
from  California  by  D.    G-    Milbrath.      In  th  e  southern  part   of   that   state  the   loss 
was   estimated  at   8%,    although    continuous   spraying  was  practiced,    and  in  the 
Watsonville  section  the   crop  was   considered   a  failure  and  shipments  abandoned 
because  of  a  AO%  loss. 

Late    blight  was    found    by  inspectors   of   the    Bureau   of   Markets  in  celery 
shipped   to    eastern    and  middl  e-westem    markets   from  California,    Colorado,    Florida, 
Michigan,  and  New   York,    as    shown  in  Table    84. 

Dates   when   the  disease  was    first  noticed  were   reported  by   collaborator? 
as    f oil ow s : 


Augus  t  6  Mis  so  ur  i 

September  1  Colorado 


September  6 
September  .  - 


....    J:\ixari9 

.  .  . .  Pennsylvania 
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Excellent    results  from  the    use    of    Bordeaux  mixture  in  controlling    the 
disease  were  reported   from  Massachusetts    and  New   Jersey.      In  Pennsylvania    it 
was   said  that  the    disease  was   much  more   severe   in  fields   in  which   crop   rotation 
was   not  practiced. 


Table   84.      Prevalence  of  late  blight   of    celery   in    cars  examined  by  in- 
spectors  of  the   Bureau  of  Markets,    1919. 


Origin  of 

:    No.  of 

:          Date 

:    %  affected 

:        Remarks   as   to   severity   of 

shipment 

:    cars 

:    inspected 

:         plants 

:                     late   blight. 

California 

:           1 

:    Apr.    1 

:        20-25 

:    Damage  beginning   to    affect  tops 
:          of  branches. 

:          1 

:    Apr.    8 

: 

:    In  two  top  layers. 

\          1 

•              n 

:    Decay  in  top  leaves  general,    con- 
:          si  sting  of  bad  late  blight  and 
:          soft  rot . 

Colorado 

:           1 

:    Sept.    25 

•         35 

Florida 

1 

■    May  9 

!   Slight-100 

:    All   top  leaves   in  upper   crates 
:          badly  affected,   b0%  in  middle 
:    •      layers  and  a  mere   sprinkling 
in  lower  pa  rt. 

1      ; 

May  9-10 

:          100 

Entire  stock  badly  spotted  with 
la  te  bl  ig  ht . 

1        ! 

May   23           ; 

Slight          < 

Slight  decay,   a    few  scattering 
leaves  showed  decay  following 
late   blight. 

Michigan        • 

1      : 

Oct.   31        : 

Slimy  soft  rot    following   late 
blight    in  leaves    and  upper 
tranches   of  all    stock;    into 
1-2  main   branches   in  about  half 
of  stalks. 

1      : 

Nov .   4          : 

—          : 

Decav   in   leaves  and   top  branches 
throughout   load. 

New    Yo  rk        : 

2      : 

Nov.   3          : 

Slimy   soft  rot  following   late 

blight    throughout  load  in  both 
cars. 

Early  blight    caused  by  Cercospora   apii   Fr. 

Early  blight  was  reported  f  ro  m  mos  t  of  the   northeastern   states,    and   from 
South  Carolina,    Florida,    Missouri,    end  California.      In  most  states    it   occurred 
in  about  the    usual  amounts,    Out  in   Massachusetts,    although   abundant  in  certain 
localities,    it  was   not  so  generally  distributed  as   in   19l8,    and  in   Ohio  also 
it  was  said   to  be  less  prevalent.      Pennsylvania,   on   the  other  hand,    reported 
more    than  in  1918, 

Injury  from  early  blight  seemed  to  be  local  for    the   rrost  part  and  losses 
were  not  particularly  important  in  most  cases.      In  Vermont,   however,    the  loss 
was  estimated  at  2-5%,    and  in  Pennsylvania   at  2%>      In  southern  California  the 
disease  was  especially   severe  and  caused   a  loss   of  10^,    according  to   D.    G. 
Mi  lb  rath . 
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Examinations  made  by  inspectors  of  the   Bureau   of  Markets  at  Chicago  and 
other  middle -western    cities   showed    varying   amounts    of  early  blight   on   celery 
from  Florida,    Louisiana,   and  New   York*      The   iinaings   in   individual   cars   are 
given  in    fee  following  table: 

Table   u^«      Prevalence   of  early  blight   of  celery  in  cars   examined  by  in- 
spectors  of   the   Bureau   of  Markets,    1919'* 


State 


Date 


%  affected  pla  nts    in 
individual   cars 


Abundance    of  early 
blight   lesions 


Flor  ida 


Lou  i  s  ia  na 


New   York 


Ma  y  9 


tl 

- ■ 

It 

_ 

•1 

14 
15 

11 

June 

ll 

Jure 
it 

25 
25 

June 
it 

20 
26 

lov,  7 


100 


100 


About  100 
"  40 


Probably  100 
100 

About  100 


Numerous . 

n 

Few,    scattered* 

Many. 

Few,    scattered    (25-75% 

secondary  decay). 

Slight. 

Some 

Very  numerous. 
Heavy  infection- 


.8-10^0  affected  leav 


es 


Dates   when  the   disease   was   first  noticed  were    reported  by  collaborators 
as   follows: 


July  14 Missouri 

July  22 .: Indiana 


October  1 Vermont 

October  24 Pennsylvania 


Spraying    with  Bordeaux  mixture  was   said   to    give   excellent   results    in 
controlling    the  disease   in  New  Jersey. 


Foot   rot    caused   by  Scler  ot  inia   liber tiana   Fckl. 

This  disease   was   reported  as   occurring    in   the  field  from  New  Jersey  and 
from  Florida.      In  Mew  jersey    it   was   said   to    be    only  occasionally   found;    bat 
in  Florida   it  was   abundant,    although  probably  not  doing  so  much  damage  as   in 
the  preceding  year. 

Watery   soft  rot,    as  the  disease    is    called   in   the  market,   was  prevalent 
throughout  the    year    in    car  lots    of  celery  shipped   from   the  follgv/.ing  states: 
California,    14  cars,    loss   ranging  from  a   trace   to    severe,   mostly  considerable; 
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Colorado,    2  cars,   av  rage  loss  slight;    Florida,    3&  cars,    loss    ranging   from  a 
trace  to    very   severe,    average  probably  rather   severe;    Louisiana,    1  car  with 
co  ns  ide  rabl  e   loss;   Michigan,    u  cars,    considerable ;      New    York,   11   cars,    loss 
slight  to-  considerable  ,    mostly  considerable;    Utah,    1  car,    loss    considerable. 

The   barrage    in  individual    cars   was   sometimes  particularly  severe.   Some 
of  the  heaviest  losses  were   reported  as   follows:      In   one  car    of  California 
celery,    "All  stalks  in  1L  crates   in   top  of   load,    25-30%  of  stalks    in  upper 
layer,   20-35%, of   stalks    in  second  layer,    15-20%  of  stalks  in  bottom  tier  af- 
fecting  2   to  b  branci.es.      Decay   in   tops   general   +hroughout  load  consisting   of 
late  blight  ana  watery  soft   rot." 

In  Florida   celery,      Car   Mo.    1  showed  "lower  tiers      p-10^  bad  decay; 
next  to    top  tier  75%;    top  tier  90-95%,    all  of.  this  bad  decay."      Car  No.    2 
showed  "100c7c   of   stalks    in  top   tiers    of    crates,    75?'   in  second   tier,    and   5Qfc  in 
rest   of  tiers  with  watery  soft   rot,    in  lower   part  of  tiers   slight,    in  upper 
part  mo  stly   001. piste   decay." 

In   one  car  of  New   York  celery,    "Most  stalks   in  all  crates   showed  decay. 
Prom   one-fourth  to    ih  re e- fourths   of   the    tunches  were   almost  completely  decayed, 
due    to   watery  sof  t   rot  a" 

As  may  be   seen  from  the  reports   quoted  above,    the   decay  was  usually  most 
severe    in  the  upper  tiers.      It  was    also  often   mentioned  as   being  bad   near  the 
do  0  rwa  vs . 


Other   dis  eases. 

Jv  bacterial  crown  and   heart  rot  was    said   to  be,  very  severe  and  destruc- 
tive  in  some    localities    in  New   Jersey,    and   was  also    reported  from   Indiana, 
where    it  was   prevented  from  becoiiin^   serious   by  unfavorable    dry  weather. 

•^  bacteria  1   leaf  s_oot_  v,  as    reported   fro;-    Indiana,    where   it  was    said    to 
be  common,    and  from  Michigan,      In  the    letter   state   it  was   observed  by  R.    Nelson 
as   "Taking  the    form  of   petiole'  lesi  ons,    causing  great   loss   in  fields  about 
Kalamazoo  since    the  blighted  portions    rot   badly.      Growers  assign  trouble    to 
frost." 

BJack   hsart   in   1919  was  reported   only  from   Florida.      G.    K.    K.    Link, 
who   visited   the   Sanford,    Bradentown,    and  Manatee    districts   in  the   early  part 
of  March,    reported  as    follows: 

"More    serious   frum  a  market   point   of    \ri  ew   than  the  early  blight 
is    the  very  general   appearance    of  heart  rot  which  was   induced  pre- 
maturely by   the  heavy   rains.      Usually  heart   rot  is   f^und   later   in  the 

season  in  Golden  Heart  celery It    is   least  marked   on   the   muck 

lands   near  Bradentown-      The  dead   tissue   is    at   first  light   brown  and 
quite   watery  in  anpearance,   much   as   tip  burn  affected  lettuce  appears. 
Very  soon  bacteria   attach  the   killed  tissues   and  cause  a   black   rot. 
I  saw  acres   of  fields    in  whi  ch  the   hearts   had   rotted  away   completely." 

" Stunt"    or    yellows  was  reported  to    tie  Survey  in  1919   for  the   first  time. 
The   disease    occurred  in  Indis  na   and  Michigan.      In  Indiana,    where    it  was  first 
reported  July  8,    it  caused   10%   Injury  in  certai  n   cases.      In  this    state   the 
variety   Golden  Self  Blanching  was   said    to    be  susceptible,    while  Easy  Bleaching 
and  all   late  varieties   were    found   to    be   resistant.      In  Michigan  the   disease 
was   found  July  1  at  Mason,    v.h  ere   seed-bed   infection  led   to    severe   injury  of 
the   entire  celery  planting. 
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Root   rot  caused  by  Phoma  apiico la  Speg.   was  found   in  Michigan.      C.    W. 
Bennett  reported  that  this   root   rot   had    in   several   instances   done   considerable 
damage   to  celery  in  the    past   few  years,      (phytapath.    10:    67,    1920.  ) 

Rhiaoctonia  was   found    in  negligible  amounts    in  Connecticut,    Ohio,    and 
Colorado. 

Root  knot   caused  by  Keterodera   radicicola    (Greef.  )    Mull,    was   reported 
by  D.    G.    Mi  lb  rath    as    severe   in   southern  California,    causing  a    loss    of   2%. 

So-called   rust,    supposedly  non-parasitic,   was   reported  November  10  from 
two   farms   in   Indiana  County,    Pennsylvania,    where  losses    of   50%  and  75%  on   the 
variety  White   Plume   occurred. 

A    condition  spoken  of  as   "heart  blasting" ,    cause  unknown,    was   reported 
from  California  by  D.    G.    Milbrath,    who  described    it  as   affecting  the  heart, 
leaving   only  an  outer  circle    of  leaves.      Five  per    cent  occurred   in  the    Delta 
region,    and  two   per   cent   in  Southern  California. 


EGGPLANT 

Fruit   rot   caused   by  Phomopsis   vexans    (Sacc.    &   Syd.  )  Harter. 

In  1919   fruit   rot  was    reported  from  fewer  states   than  in  1918.      It  was 
reported    to    the   Survey  from  South   Carolina   and    California   for  the  first  time, 
and  from  New   Jersey,    Florida,    Ohio,    Indiana,    Iowa,    Missouri,    Louisiana,    and 
Oklahoma. 

In  Ohio,    Louisiana,    and  Missouri   the  disease   was    reported  as   causing 
slight  damage.      In  South  Carolina,    Indiana,   and    Iowa   it  was    said    to    be   abundant 
locally,    particularly  in   the   latter  state,    where,    in   two    cases,    the    crop  was 
almost   completely   ruined.      In  New  Jersey  it  was   reported  as   abundant   and   in 
some   instances  very  destructive.      In  Florida  and  in  California    the   heaviest 
losses   from   fruit  rot  apparently  occurredi     As   much   as  90%  of   the   crop  was 
said   to    be   injured   in    so  ne      localities    in  the   former  state.      G.    K.    K.    Link  re- 
ported  in  March   that  in   the    vicinity  of    Fort  Myers,    one   of   the    largest  eggplant 
growing  sections   of  the  state,   whole  fields  were  completely   ruined  by  the   dis- 
ease,  and  losses   were   so  heavy  that  growers  were  about  to    give  up  the    culture 
of   eggplant.      Reports    of   inspectors    of    "the    Bureau   of  Markets    showed   fruit  rot 
also    severe   on  Florida   eggplant  in    transportation   (7   cars).      In  California 
D.    G.    Milbrath    reported   that  the  disease   caused  60%  loss    in   San  Diego  County, 
the  only   section   of  the  state  where  eggplant  was  grown  on   a   commercial   scale. 

No  variety  was  reported  as   being  either  especially  resistant  or  suscept- 
ible.     The   use   of  disease-free   seed,   crop   rotation,    and   the  disease-free    soil 
in   seed  beds  was   recommended   in  Florida   as   a   means   of  controlling  fruit  rot. 

Bacterial  wilt  caused  by  Bacterium  solanacearum  E.    F»    S. 

In  1919   bacterial   wilt   was   reported   only   from  South  Carolina  and  from 
Florida.      In  both  states    it  was    local   in   distribution   and   was   not    reported  as 
particularly  important.      In  Florida   crop   rotation  was   apparently  successful 
in   controlling    the  disease. 
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Verticillium  wilt  caused  by  Vi  rtici  Ilium  sp. 

This    wilt  was  reported  as   local   in  South  Carolina,    and  as  generally  prev- 
alent and   destructive   in  both  New   Jersey  and   G:orgia«      In   the  latter   state    it 
was   said  to  cause   darrage   ranging  up   to   50%  of  ^  e   crop  in  some  casus. 

Other  diseases. 

Root  knot  caused  by  Hete.-odsra  radicieola   (Greef.  )   Mull,      was  reported 
to   ue   generally  prevalent    in  South  Carolina,    where  45?G  injury  to  the  crop    re- 
sulted  in  a   loss    estiraa'ted  at  3%;   ur)&  ^n  Florida,   where  it   was   oomffion  on  the 
lighter  soils.      Crop   rotation  w-as  recommended  in   the    latter    state  as  a   method 
of  controlling   the   disease. 

Southern   blijih  t  caused  \iy   Sclerotium  rolfsii   Sacc.    was    reported  as  gen- 
eral   in  Georgia,    causing   injury   ranging   from  1-^0   , 

Fusarium  wilt  caused  by  Fusarium  sp.   was   reported   fror;:  Florida,  where 
it  vvas   said  to  be  local  and  unimportant. 

Anth  racnose  caused  "by  Gloeo.iporium  melons enae  Ell.   &  Hal.    was  reported 
s   causing'  slight   loss,   1%  or  less,    in  Delaware. 

Rhizoctonia  was    reported  from  Louisiana   as-  causing  slight  injury  in 
seed   beds. 

Mosaic  was   reported  by  0.    0.    Sherbakoff  from  Palm  Beach  County,    Florid 

A  wilt,    cauise   not  determined,    was   said  to  be  serious   in  market  .garden 
sections   a rou  nd    Indianapolis,    causing  <j0%  injury.      An  undetermined   -vilt  was 
also  reported  from  Missouri,    where    it  was   not  important. 


GARLIC 

Botrytis   sp.    was   reported  by  D.    G.    Milbrath   from  Alameda  County,    Cali- 
fornia,  as   slight    on   garlic   in    the  .field,    but   increasing    rapidly  in  storage. 
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Blight  caused  by  Alternaria  cc nax  ffhetael  was  reported  from  Iowa   (com- 
mon,   estimated   loss  severe),    and    from  Minnesota. 

Rhizoctonia   so.    was   reported  from  Washington  (King  County). 


HORSE  BEAM   (Vicia   faba) 

Rust,    caused  by  Uromyces"  so.,    was    reported  from  Louisiana  as   oo/nmon, 
affecting  a   majority   of   the  plants  and  causing  a    considerable    loss   to   the    crop 
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as  a  whole. 

Sun  scald  was  reported  from  Northern  Idaho. 


LETTUCE 


Drop  caus  od  by  Sole  rotinia   libertiana   Pckl. 


Drop 


3  again  seemed  to  be   the    most  serious   disease   of  lettuce,   aithough 
fewer    reports   were   received   than   in   I9l8.      It  was   reported   from  most   of  the 
eastern   and   southern  states   and   from  California.      Traces  were   reported   from 
North   Carolina  and  Mississippi,    and  it  was  said    to  cause   slight  losses   in  South 
Carolina,    Michigan,   Alabama,    and  Colorado*      In  the   other  states    it  caused  con- 
siderable injury  and   loss,   particularly  in  Pennsylvania    (in  the  vicinity  of 
Philadelphia),    Florida,    and  California    in  the    field;   and    in  Massachusetts,    New 
Jersey  and  Indiana    in   greunhouses  and    cold  frames. 

Considerable  loss  was  caused  by  this  disease  in  the  markets,  where  it 
is  known  as  watery  soft  rot.  These  losses  as  estimated  by  inspectors  of  the 
Bureau  of  Markets  are   shown  in  the    following   table; 

Table  86.      Losses   caused  by  watery   soft  ret  of  lettuce  as   shown  by  exam- 
ination  of  cars  at  destination  by  inspectors    of   the   Bureau    of  Markets* 


No.    of 

.   'Average 

Range   of 

Origin  of  ship- 

cars 

percent- 

.   percentage    of 

:Remarks   as   to  seriousness 

ment 

.  vd  th 
dec  a  y 

age   of 
d  jca  y 

decay 

!                   of  decay. 

No.    cars 

:   Percent 

California 

:        5 

24 

3 

5-15 

-    Slight   decay. 

2 

35-0O 

Bad  decay. 

Florida 

:      10 

59        1 

2    ' 

12-20 

:    Slight   decay. 

4 

42-63 

Bad   decay. 

4 

75-100 

Worthless. 

New    Yor  1: 

2 

58        , 

1         ; 

}°    ' 

1          ! 

85 

Bad   decay. 

Pennsylvania 

1 

22              ! 

1        : 

5-40 

South  Carolina 

1 

75 

1         : 

75 

Following    tip  burn. 

Texas 

•      4 

74 

I        1 

45-100      : 

Bad  decay . 

Unknown 

1 

1 

-  . 

Bad  decay,    affecting 

3-20%. 

Gray  mold   rot  caused  by  Bot  rytis    ci  ne  rea  Pers. 

Gray  mold    rot  was   reported   from  Massachusetts,    New    York,    Pennsylvania, 
North  Carolina,    Ohio,    Indiana,   Michigan,   Wisconsin,    Iowa,    Louisiana,    Texas, 
Oklahoma,    Arkansas,    and  Washington.      In   1^13   it  was  reported  only  from  Massa- 
chusetts,   New   York,   Pennsylvania,    Arkansas,    and  Ohio. 

The  disease   was   said   to    be  unimportant   or    occasional   in  New   York,    Ohio, 
Michigan,   Wisconsin,    Louisiana,    and  Oklahoma.      It  was    reported  as  very  abundant 
in  greenhouses   in   Massachusetts,   probably  favored  by  cloudy  weather,    and   in 
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Indiana,    where    it   was   said  to  be   the  most   serious  greenhouse  disease   of  lettuce- 
In  Pennsylvania,    although  reported  to    be  less  abundant  than   in   lcjl3,    it  was   gen- 
erally prevalent  wherever  lettuce  was  grown,    causing  a  loss    estinated  at  2-3%« 
In  Texas   it  was   said  to  be  prevalent,,    perhaps  because  of  wet  weather,   causing 
a   loss   estinated   at  about  1%*      Fran  North    Carolina   it  was    reported  by  R.    A. 
Jehle    as   follows: 

"I  spent  Monday  in  New  Hanover*  County,    going   in  response   to  a 
telegram   from  the   county  agent.      He  took  me  to   a  number   of  fields    and 
I  found  head   rot  in  every  field  visited.      Losses  were    from  one-third   to 
•over-one-half   of    crop.      The    county  agent  estimated   that   the  loss    in 
the   county  will   average  abcut   one-third   of 'crop.      The   trouble  seems 
to  be   caused   by  BotrytJ  s    ci  re  re  a  which    I  found   fruiting  in  many  beds- 
The  disease  begins   at.  the  tips    of   the  leaves,    causing   them   to    turn 
yellow,    then  brown,    and   finally  a   slimy   rot   follows.      Heads   nay  look 
healthy  but  when   opened   tie   tips  of  inner  leaves  may  be   infected.    As 
prevalent   on  one  variety  as   another    and  found  on  plants  grown   on 
different  types   of  soil." 

Downy  mildew  caused   by  Bremia   lactucae  Regel . 

Downy  mildew  was  reported   as   causing  slight    losses,  usually  in   green- 
house,   in  most  of   the   northeastern   states.      In  Ohio   and  in  Indiana    it  was   said 
to    be  generally  severe   in  early   spring,    in   the   latter  state   causing  Q0%  in- 
jury to   lettuce   in  some  greenhouses.      Traces  were   reported   from  Iowa  and  North 
Dakota.      The  disease  was  also   found  in   Texas,   where   it  was   said   to    be    rather 
abundant  in  the  field   in  some  sections. 

Reduction   in   the  amount    of  Water  given,    good  ventilation,    and  three 
applications   of  Bordeaux  mixture  were   said    to  be   effective   in  controlling  the 
disease   in  greenhouses   in   Iowa. 

Stem  rot  and   rosette  caused   by  Rhizoctonia   sp. 

Rhizoctonia  occurred   in  the    northeastern   states,    in   Louisiana,    Texas, 
and  Oklahoma,    in  North   Dakota,   and  in  Washington.      In  most  cases   the  losses 
caused  by    it  were   said   to  be  slight  or  very  slight.      In   sane    states,   however, 
it   did   considerable   damage.      In  New   York,    where  it  was   said  to  be  more  severe 
in   the  western  part   of    the  state,    the   losses   in  greenhouse   lettuce  were   esti- 
mated at   10%,    and   in  the    field  as    ranging   from  5-50%.      In   Ohio   it  was   reported 
as   more    severe   on   poorly  drained  clay   than  on  other    types   of   soil.      In  Penn- 
sylvania it  was   said  to   be   very  severe,   as  usual,    causing   losses   estimated   at 
from  3-5%.      A  loss   of  1%  was  reported   from  Texas. 

Control   measures  were    reported  only  from  Ohio,   where    steam  sterilization 
of  soil   in   greenhouses  was  said  to  give   good  results. 

Tip   tu  rn  (non-parasitic) 

lib  1919    tip  burn  was   reported    from  South  Carolina,    Florida,    Louisiana, 
Texas,    and  California.      Only  one   of  these  states,    Louisiana,    reported  the    dis- 
ease  as  present  in   1918,    when    it   was  also  found   in   Massachusetts   and  Pennsyl- 
vania. 
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In  Texas   the  disease   was  reported  by  L.    R.   Hesler   as   causing  moderate 
damage  and  slight  loss   in  one   large  field   near  Harlingen.      In  South  Carolina, 
where   it  was  common  near   the  coast,    it  was    said  to  cause   20%  injury,    result- 
ing in  a   loss  estimated  at  2%.      In. Florida   it  was  reported  by  G«    K.    K.    Link 
as  very   abundant,   causing  fields    to    be  abandoned   in  one   locality.      In   Louisi- 
ana,    aocording  to  L.    R.    Hesler,    it  was   the  most  prevalent  lettuce  trouble   in 
the    region  south   of  New   Orleans.      In  California    it  was.  reported  by  D.    G. 
Milbrath  to   be   common   in  all  sections. 

The    disease  was   also    found  affecting  lettuce   in  transportation  from  some 
of  these   states   and   from  several  additional   states.      Losses   caused  by  it  are 
shown  in   the    following   table  : 

Table  87.    Losses   caused  by   tip  burn  of  lettuce  as  shown  by  examination 
of  cars   at  destination   by  inspectors    of  the    Bureau    of  Markets. 


No.    of 

Average 

Ra  rge    of 

Origin  of  ship- 

cars          ; 

percent- 

percen 

bage   of 

•    Remarks  as  to   serious- 

ment           : 

with          : 
tip  burn 

age    Of         ! 
tip  burn    ■ 

tip 

burn 

ness    of   disease. 

No. cars 

Percent 

California             ; 

11 

44      • 

4 
3 

2-9 

32-50    • 

Slight  decay. 

:       4       1 

65-IOO   ■ 

•    Bad  decay. 

Illinois                 : 

1 

- 

1 

Heavy  tip  burn. 

Minnesota 

1 

30 

1 

:    20-40 

Accompanied   by  slimy  soft 
rot. 

New   Yo  rk 

6 

32 

2 

•      2-10 

Slight    decay. 

4 

50 

Followed  by  slimy  soft 
rot. 

North   Carolina 

1 

_      < 

Outer  leaves    of  many  heads. 

South  Carolina 

1 

100 

1 

100 

All  heads  affected. 

Texas 

2 

47 

1 

:          20 

Affecting    several   outer 
leaves. 

1 

'        75 

!    Bad  decay. 

Other  diseases . 


Wilt   caused   by  Fusarium  sp .   was    reported  from  Ohio. 

Leaf  ■spot    caused  by  Aiternaria   sp.    was   reported   from  Louisiana. 

Leaf   spot   caused   by  Cercospora   sp.    was    reported   from  Louisiana   as   caus- 
ing   slight  loss. 

A  leaf   spot  due   perhaps   to   Ramularia  sp,    was   reported  by  D..-  G. Milbrath 
as  general   in    the  vicinity   of  San   Francisco. 

Slimy  soft  rot  caused  by  bacteria    of  the    Bacillus   carotovorus   tyoe  was  ^ 
reported   injuring    the  crop   in    the   field   in  Minnesota,    Louisiana,    and  California 
In  Louisiana    it  was  associated  with   tip  burn   and  caused  a   loss  estimatea  at 
5-10%.      This    combination  of  injuries  was    said   to   constitute  probably  the  most 
serious  lettace   trouble    in  the   state.      Slimy  soft  rot  was  also  very . rdmmon  and 
caused  heavy  losses   in  shipments    of  lettuce   to  various  markets. 
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Bacterial  rots  caused  by  Be  cterium  rns ra inale  and  Bacterium  vitians  were 
reported  from  New  Jersey*  5a  o  te  r.'.a  I  blight  due  bo  the  Tatter  organism  was  re- 
ported as   O3mmon   in    the  coast  region  of     South  Carolina,    causing  a   loss   of  5/°« 

Root  knot  due    to   Heterodera    radicicela    (Greef.)   Lull.   v;as   reported  from 
South  Carolina  as   coior.on,    caus  ing   a    loss   estimated  at  5%>    and  from  Ohio  as   more 
prevalent  than  usual. 

Bacterial   leaf  spots  were    reported   from  Florida,    Ohio,    and   Indiana. 

Internal  browning,    cause  unknown,   was   reported  by  D.    0.    Milbrath   as   se- 
vere  in  the  Imperial  Valley,   California,    causing    the  abandonment  of   several 
fields.      He   describes   the  disease  as   follows: 

"It  appears    to    be  a  definite  disease  causing  internal  browning 
from  the    crown  (inclusive)   upward.      The   outer   leaves   of  the  head  are 
apparently  sound  with   the  exception  of  marginal  browning,    readily 
judged  the  result    of    dryness   or  injury  by  soil  contact.      The  second 
cycle  of  leaves  usually  is  normal.      Under    this   cycle  the  browning 
increases   into   the  heart," 


LIMA  BEAN 


Downy  mildew  caused  by  Phytophthora  phaseoli   Thax. 

Downy  mildew  was  reported  from  .Connecticut,  New  Jersey,  Delaware,  Penn- 
sylvania, and  California.  In  the- first  four  states  mentioned  the  disease  was 
considerably  more  abundant  than  usual.  In  a  number  of  localities  high  losses 
were  recorded.  F->r  instance,  one  large  grower  in  Connecticut  reported  75%  of 
his  crop  destroyed,, and  in  Perms yl^ania  ij/c  of  the  lima  beans  at  Bustleton  were 
affected.  The  weather  conditions  were  apparently  v  ry  favorable  for  the  dis- 
ease  so   "that  it   spread   rapidly  and   was   destructive   to    susceptible    varieties. 

Other    diseases. 

Pod  blight    caused  by  Diaporthe   phaseolorum   (C    &  E.  )    Sacc   was  reported 
from  Connecticut  (scarce),    New   Jersey   (prevalent  bat  not   destructive   in   the 
southern  part   of  the  state),    Alabama    (general),    and   Louisiana    (general,    at  least 
in  St.    Landry  Parish). 

Ru st  caused   by  Uromyces   appeniiculatus    (Pers.)    Lev,,   was  reported  by 
E.    V.    Hollis   from   Louisiana  where  he   found  a   slight  amount   locally;    and  by  D.    S. 
Milbrath   from  California,   where   it  was  present  but  not    causing  very  high   losses, 
although  the  variety   Lady  Washington  was    rather  severely  affected   in  the    south- 
ern part  of   the   state.      This   disease   on  lima   bean  was  thought   not    to    be  a    very 
common   thing   in  Louisiana. 

Bacterial  blieht,    thought  to   be    caused  by  Bacterium  phaseoli  E.    F.    S. 
was    reported  from  Pennsylvania,    South  Carolina,   and  Louisiana.      In  Pennsylvania 
C    R.    Or  ten   reported  as   follows:      "Brown  fibro-vascula  r  bundles,   plants    typi- 
cally wilted.      Only  seen  on   the  pole   limas;    bush  limas   in   adjacent  rews   not    af- 
fected.     Have   not    seen   this  disease  before   in  the    state."      It  was  first  noticed 
by  Orton   September   21   in  Lycoming   County. 
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In  South  Carolina   the  disease   was  said   to   be    common  and  generally  de- 
structive,   injuring  a    rather  large  proportion   of  -the    crop. 

Mosaic   (cause  undetermined)   vas    reported  by  D.    G.    Milbrath    from  Cali- 
fornia  as   severe  in  parts    of  Los  Angeles  Counts. 

Root  rots,   caused  by  Fusarium  md  Rhisoctonia   spp«,    were   troublesome   in 
Orange,    Los  Angeles,    and  San  Diego    Counties,   California.      The    lima  bean  crop   in 
Souihern  California  was   short   last  year.     -While    much   of  this  was  attributed   to 
lack  of  moisture,    it  was    thought  by  Mil  bra  th  that  Fusarium  and   Rhizoctonia  were 
responsible   for    a  large  amount    of   the    reduction   in  yield  by  attacking  the   roots 
and   stems . 

Root  knot  caused  by  Heterodera  radicicola    (Greef.)   Mull,   was  severe   in 
Los  Angeles  and  Orange  Counties   in  California,   where  10%  loss   occurred,   accord- 
ing  to   estimates   of'D.    G-    Milbrath. 

Powdery  mildew  caused  by  Erysiphe  polygoni  DC    caused  a  2%  loss   along 
the  coast  in  California. 
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Verticillium  wilt,  caused  by  Vertici ilium  albo-atrum  R.    &  B.   was  report- 
ed as  abundant  in  one   locality  in  New  Jersey. 

Root  r_ot  caused  by  Oz  onium  omniv  or  urn  Shear  was  prevalent  in  Texas,    caus- 
ing a   loss  estimated  at  4%. 

Root  knot  caused   by  Heterodera.  radicicola    (Greef.)   Mull*   was   reported  as 
causing  5%  loss   in   South  Carolina,    ana  slight  loss   in  Louisiana. 


PARSNIP 


Leaf  blight   caused  by  Corcospora  apii  pastinaceae   occurred   in  Connecti- 
cut,   where    it  was   said   to    be  more   prominent  than  usual,   although   not  serious. 


PEA 


.  Blight  caused  by  Mycosphaereila  pinedes   Berk.    &  Blox. 
=  Ascochyta  pi  si   Lib- 

In  igi3   this  blight  was   reported  from  New  Jersey,    Delaware,    Pennsylvania, 
Maryland,   Georgia,    Ohio,    Indiana,   Wisconsin,   Minnesota,   Mississippi,    Louisiana, 
Texas,    Arkansas,    and  California.      The   disease  was  apparently  not   serious    in 
most  states.      In  Maryland,   however,    it   reduced  the   crop  considerably,    and   in 
California    it  was   reported  very   severe   in  the    region  around   San  Francisco  Bay, 
particularly  on  early  peas.      In  -'.'.'i scons  in  there  was   less  bli^t  than  usual. 
The    campaign   conducted   in  that  state    since   1912   on  the    value  of   crop    rotation, 
clean  seed,    and  cultivation  was  thought,  to   be  largely   responsible. 
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Bacterial  blight    ceased  by  Racteriurn  pisi    Sackett. 

Reported  from  Colorado  (scarce,    slight  injury)   and  Michigan,  (common  with 
certain  lots   of  seed,    loss  slight). 

Bacterial  blights   (causes  uncertain). 

Blights   of  a   bacterial  nature  were   reported  from  Delaware,    Maryland, 
District   of  Columbia,    Mississippi,    Louisiana,    Indiana,    and  Wisconsin.      In 
Delaware    the  trouble    was  ascribed   to  Bacterium  lathyri  by  Manns.      The  dis- 
ease was   the   cause   of    large   losses   in  some   of  the   canning   sections   of  the 
East.      The  following  report  on  the    situation  in  Delaware   is   supplied  by  T.    P. 


Manns: 


Pea   situation  in  Delaware 
by 
T.    P.   Manns. 

The   almost  general  collapse   of  peas  has  caused  much   alarm  among 
farmers  and  canners  as   to    the    future  of  the   pea   crop.      From  what  all 
thought  to    be   an  ideal  pea    season,    that   is,    cool,   wet  weather,    there 
has  resulted  a   crop   close   to   a    failure.      May,   with   a    rainfall  of  near- 
ly  five  inches,    proved  a   disastrous  month    for  the    crop. 

Opinions  among   the  more   successful   £> rowers  vary  widely.      Many 
hold  that  the  unusually  early  and  severe   green  lice  attack  was   re- 
sponsible,   with  w  ind   ani    sand  storms  contributing   causes;    others  that 
rains  were  excessive   and    too   frequent  and  aside  from  the  earliness   of 
the    lice    attack  ani  the  wind   and   sand  injury,    the  season  was    somehow 
or  somewhat   responsible*      Some   have   blamed    the    fertilizer  and  others, 
having   their  first  experience   with   agricultural  salt,    felt  this   new 
venture  was   their   downfall. 

After  a   careful   survey   of  the  whole  district,    it   is    estimated 
that  the  crop   will  not    reach  2^%  of  a   fair  yield.      Many  fields  will 
not  be   cut . 

Certain   specific  pea  diseases   are    responsible   fur   the   failure    on 
the  well  prepared  and   na  nured  fields.      Trie   soils    in  many  fields  have 
become  pea    sick.      One  of   these  troubles;    namely,   a  bacterial  disease, 
has  been  greatly  aggravated  and   spread  by   the  green  lice  as   carriers 
of  the    trouble,    after  their  mouth  parts  became   infected.      The  disease 
starts  as  a    sick   soil    condition   and  spreads  by  rain  spattering   the 
germs   on  the   plants.      Severe   winds  and  blowing   sand  have   been    contri- 
buting  factors.      The    many  wet  days   and  nearly  five   inches   of  rainfall 
in  May  have  not  only  assisted   in  spreading  disease   hit  on   the  weaker 
soils  have   leached  out  so  much   of   th  e  nitrogen  as   to   cause  very  weak 
growth. 

In  the  survey    of    the  pea  district  made   by   the  Department    of  Plant 
Pathology,    these   troubles  were   common  throughout  the  district.      Some 
fine    fields   were   found   and  the   history  of  every  good   field  showed  that 
peas  had  not  been  grown  on  the   land   from  four   to   six,    eight,    and  ten 
years,    and  even    in  some   cases   never  before  in    the  memory  of   the  owner. 
The    fact,  that  rmny  good    fields  were   found  would  set  aside   the  possi- 
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bility    that  the  season  was  entirely  abnoi-raal,    or  that  wind  and   rains 
were  entirely  responsi  ble,    for    all   received  the    heavy  and  frequent 
May  rains  and    other  seasonal   conditions;    and  many  of  the  good  fields 
were  exposed  to   strong  winds   and    sand  movement «      Also   practically 
all   fields  had  an  early  and   Quite  general  distribution  of  lice.    The 
non-sick  fields   continued  normal  and  made   rapid  growth,    quickly  out- 
growing the    lice.      This  was   not   the  case   of  the    sick  lands;    the    lice 
early  became    contaminated  with    the  disease,    and   abundantly  infected 
the   plants   at  the    base   of   the  stem.      Wind  and   rains  were    contribut- 
ing   factors    on    sick  soils.      On  some  new  fields,   with  weak   soils   upon 
which  4-03   to    500  pounds   of   2-10  fertilizer    only  were  used,    collapse 
from  starvation  was   the    chief   factor.      However,    growers  have  learned 
that  peas   cannot   be  grown  on    run  down  lands  by  use  of   low  grade   fer- 
tilizers  only.      Unless   land    is   in  good  condition  manure  must  be  used* 
Inoculation  on  all  good  fields  was  well    supplied  though  some  growers 
claimed  not  to   have  used   soil   or  cultures   in  getting   such  good  results. 

In  many   fields   examined,    none   in  peas    the    second  season  in  suc- 
cession showed  good  results  and    those   fields   which  were   in   for  a  third 
or   fourth   season  were  practically  failures,    regardless   of   how  well   the 
land  was  prepared,    fertilized,    manured,    or  vhen  planted.      On     such   sick 
fields   early  seeding  was  equally  disastrous  with   late  seeding.      On  well 
rotated  and  properly  fed  lands  with  peas  this   season  for    the    first  time 
in    four  to   six  years,    tb.ey.had   in  nearly  every  case  a    good  crop,    with 
little    sickness    showing,    though   enough   was  present   to  indicate   rotation 
should  be  practiced. 

Root   rots   caused  by  various  organisms. 

The  pea    root  rot  and  blight   problem  is    a  complicated   one    and    is    serious 
at  least  in   some    sections  of  the  country,    especially  in   certain  canning    sections. 
Apparently  there  are   a  number   of   parasites   concerned.      The  bacterial   troubles 
just  described  are    factors,    Fusarium  is  believed   to   be   important,    and    Rhizoc- 
tonia,    Pythium  and  possibly  other  fungi   may  be   involved. 

Root   rots   thought   to    be   caused   by  Fusaria  were   reported  as   local   in 
Michigan,    Mississippi,   and  California   (Alameda   County),    and   as   apparently  less 
general  and    less   severe    than  usual   in  Ohio.      In  New   York  root    rot  was   said   to   be 
as   a   rule   not  serious   in   larger   fields,    cut  very,  common  in  gardens,   where   crop 
rotation  was   not  usually  practiced.      Georgia,    Alabama,   and  Colorado  also  report- 
ed it  present  in  home  gardens.      In  Pennsylvania   Fusarium  was  said    to   be  serious, 
but  probably  confused   with    Rhizoctonia,    which   was  also  abundant.      In  Maryland    it 
was  reported   to   be   increasing    in  prevalence  and    severity    each   year,    causing  much 
reduced  yields.      The  disease  was  abundant  and   destructive   in  Massachusetts,    New 
Jersey,  and  Delaware;    in  Wisconsin,   inhere  the    injury  due  to  it  was   difficult   to 
estimate,    being    combined  with    hot  weather    injury;    and  in   Louisiana,    where    it 
killed   the  plants  before  they   commenced  .bearing.. 

The   following   spe.cial  reports   from  Maine  and  Maryland  are   of  especial 
interest: 

Maine;    (W.    J.    Morse)    wWe  have  had   numerous   complaints   of  a  basal 
stem-rot-  of  pea    this   season,    but  not   as   n&ny  as   in   certain 
wet  seasons.      We  have   no   conclusive   evidence   but  think   this 
is,    as  a    rule,    caused  by  a  Fusarium.      From  conversation  with 


268 


Temple  of  Maryland,  Cojk  of  New  Jersey,  and  Richards  of  Wis- 
consin at  the  recent  meeting  on  Long  Island  I  am  inclined  to 
think   that  our  trouble    is   about  the   same  as   they  have   there." 

t  Maryland:    (C.    E.    Temple)      "Becoming  more  serious   each'  year.    The   dis- 

ease has   spread   throughout   the   canning   section  and  into  almost 
all  gardens.      It  does   not  cause   total   loss   but  a  much   reduced 
yield.     First  year's  work   in  selecting  wilt-resistant  plants 
has  been  very  promising   of  results.      A  few  hundred  plants   out 
of  several   thousand  have  stood   the  test  two  years   in  succession." 

P.hizoctonia  root  rot  was  reported  from  Pennsylvania,  where  it  was  serious 
in  a   number   of   instances,    and    from  Washington. 

Py  th iurn  root  rot  occurred  in  Connecticut,  Illinois,  Michigan,  and  Wiscon- 
sin.     Regarding   its   occurrence   in  the   former   state  G.    P.    Clinton  stated; 

"Unusual  and  serious   trouble   this   year,    saw   two   fields  with 
less  than  one-half  of  a  crop  and   several   complaints   from  over   the 
state  have  been   received.      Plants  showed   red  root   rot  but   could 
not  always   find  Pythium,    think  this   becomes   obscured  by  the  other 
things." 

In  Wisconsin,    Michigan,    and    Illinois  Pythium  seemed   to  be  the    chief  causal 
factor    in  the   prevalent   pea  root   rot  trouble  of   those  states   according   to  F.    R. 
Jones   (Phytopath.10;    67,    1920.) 

Sept  or  ia   blight    caused  by  Sept  or  ia   pisi   West. 

Sep  tor. la  blight  was    reported  from  Ohio,    Wisconsin,    Texas,    and   California, 
It  was   not   important  except  in  California  where    it  was   severe   in  Alameda   and 
Santa  Clara  Counties,    according  to  D.   G.    Milbrath. 

Mildew  caused   by  Erysiphe  polygoni  DC. 

Mildew  was   found  in  Vermont,   New   York,    Pennsylvania,    Ohio,   Wisconsin, 
Minnesota,    Georgia,   Alabama,    Louisiana,    Texas,    Oklahoma,    Colorado,    Idaho,    and 
California,      although   c  onrmon  in  many  states,    it  in  most  cases  appeared   too 
late   to   cause  much  injury   to   th  e  crop.      In  Colorado  and  California,    (San  Diego 
County)   however,    it  was   locally  very  severe,   causing  100$  injury  in  the   former 
state.      According   to    D.    G.    Milbrath,    sulphuring  was  practiced   in  California   to 
•control    ihe  disease. 

Other  diseases  and    injuries,    1919 

Pod  rot  caused  by  Phytophtfoora  terrestria  Sherb.  was  reported  by  Matz 
from  Porto  Rico  as  having  been  found  in  1^)19  for  the  first  time.  The  injury 
caused  was   small. 

Downy  mildew,    caused  by  Peronospora  vioiae  Berk,   was   local  in  Wisconsin, 

loss   trace. 

Rust  caused  by  Uromyces,  pisi   (Pers.  )   De  Dary  was   reported   from  North 
Dakota. 
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Root  knot    caused  by  Heterodera   radicicpla   (Greef. )  Mull,    was  reported  by 
0.    G.    Milbrath   as  present  in  the   Imperial   Valley,   California »   . 

Leaf   scorch  was  reported  from   Livingston   County,    New   York. 

Frost   injury  was    reported  from  Pierce  and  Whitman  Counties,   Washington. 


PEANUT 

Leaf  spot   caused  by  Cercospora  per  sonata    (B-    &   C.  )   E.   was   generally  prev- 
alent  and   caused   considerable    injury  and    loss    in  South  Carolina,    Georgia, 
Florida,   Alabama,    Tennessee,    and   Arkansas.      The   damage  to   the   crop   in  South 
Carolina   was  about'90%,    and  the    loss  was  estimated  at  15%.      As  high  as   75%  of 
the    crop  was    injured  in   Georgia,    resulting    in  a  probable  loss   of   5-10%.      In 
Florida    the   loss  was   reported  as  probably  2-3%.      In  Tennessee  a    loss   estimated 
at   10,000  bushels,  resulted   from  %>  injury.      No  estimates   of  losses  due    to   this 
disease  were  made   in  Alabama  and  Arkansas,    but   it  was   reported   as  common  and 
serious   in  both  states.      In  the    latter   state    it  was    said   to  be   about  the    only 
serious    trouble    observed. 

Dates  when  the  disease  was  first  noticed  were  reported  as  follows;  South 
Carolina,    June;      Florida,    July;      Georgia,    July  1;      Tennessee,    July  15. 

J.    A.    McClintock   reported   that  in  Georgia  the  disease   was   "especially 
bad  on  Spanish   peanuts,   many  of  the    leaves  having  fallen  before  the   normal   time 
for  harvesting  the    crop." 

Root  rQt  caused  by  Sclerotium  rolfsii  Sacc.  v;as  local  in  South  Carolina 
and  Tennessee,  general  in  Georgia,  where  it  caused  a  loss  estimated  at  5%,  and 
present  in  Florida,    Alabama,    Texas,    and   Hawaii. 

Root  rot  caused  by  Ozonium  omriivcrum  Shear  was  prevlaent  in  Texas,  caus- 
ing a   loss    estimated   at  1%. 

A  Wilt  or    stem   rot  suspected  as  being  caused  by  Rhizoctonia    sp.    was   re- 
ported from  Greenville   County,    Virginia. 


PEPPER 

Bacterial   wilt  caused   by  Bacterium  sol  ana  cea  rum  E.    P.    S.    occurred   in 
Texas,   but  was  unimportant. 

Root  rot_  caused  by  Sclerotium  rolfsii   Sacc    was  general  in  Georgia, 
causing   as  high  as  50%  injury  to  the   crop   in  some    cases   and   a   loss  estimated 
at  5%. 

Alternaria   sp.    causing    leaf   spot ,    mold,   and  fruit   rot,    occurred   in  New 
Jersey   (reported  as  Macrosporium  sp.),    Delaware,    Georgia,    Kansas,  and   New  Mexico. 
It  was  apparently  not  very  important   in  any  of  these   states,   although   rather 
common  in  New   Jersey  and    Kansas.      In  New  Mexico   the  disease   caused  a  blight 
of  Chile  peppers,    girdling   and   killing  the   stems,   and   also  attacking  the   fruits, 
resulting   in  a    loss   estimated  at  3% 

Leaf   spot    due  to  Cercospora   sp.  was   common   in  Florida  where    it  caused   con- 
siderable  trouble,    particularly  in. the   late  fall  and  winter  crop.      Spraying  with 
Bordeaux  mixture   was   not  generally  practiced  and   when  used  was   not  always   suc- 
cessful  in    controlling  the   disease. 
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A  wilt  apparently  caised  by  Fusarjum  sp.  caused  a  loss  estimated  at  5% 
in  Orange  County,  California,  according  to  D.  G.  Milbrath.  It  was  found  also 
in  Tennessee,    where   it  was  unimportant  . 

Fu sar ium  wilt  caused   by  Fuu a r iym  a nnuuin  was    reported  by  L.    H.    Leonian 
as  serious   on  Chile  pepper  in  New  Mexico.      (See   also. New  Mexico  iigr.   Exp.    Sta. 
Bui.    121    :    1-32,    1919)'      It  appeared  in  early  July  arid   caused  losses  varying 
from  10-90%   of   the   crop,      It  was   said   to   be   "confined   to   wet  fields   and   stimu- 
lated by  over-irrigation   and  lack   of  drainage.      If  planted   on   well  drained  and 
drier  soils,    the  plants   will  remain   free  from  disease." 

Antti  racnose    caused  by  Gloeosporium  piperatum  E,    &  E.    was  reported   from 
Delaware    (not  common),    Alabama    (common),    and   Georgia    (general;   with  Colletotri- 
chum  sp.and  Macro  sporium  sp.    causing  a    loss    estimated  at  25%»  ) 

Anthraonose   caused  by  Colletotrichum  nigrum  E«    &  H»    was  common  in  New 
Jersey,    and   occurred   also   in   Georgia. 

Leaf  spot  caused  by  Phyllosticta  sp,    was  reported  from  Alabama. 

Mosaic,    cause  unknown,    occurred  in  New  Jersey   (common   bit  apparently 
of  little   importance),    Indiana   (local,    not;  serious,    causing  no  loss),    Georgia 
(estimated   loss   1%) ,   and  Florida    (very  serious   locally,    more  common   than  before) 

Root   knot  caused  by  Heterodera   radicicola    (Greef.  )   Mull,   was   found   on 
peppers   infected   with  mosaic,    in  the    region   of   Ft.    Myers,   Florida;    and  on  Chile 
peppers    in  Dona   Ana  County,    New  Mexico,    where      it  caused  a    loss  of  5%' 

A   f ru  it  ro  t,    cause  undetermined,    was   reported   by  C.    H-    Philpott  as   caus- 
ing slight  damage   locally  in  Missouri. 

Spotting ,  of  unknown  cause,  was  r  eported  in  March  from  Florida,  in  the 
vicinity  of  Ft.   Myers,    by  G.  'K.    K.    Link,    as    follows: 

"Most  of 'the  pepper  fields  are  a   sorry  sight  and  have  not   pro- 
duced a   crop   since  November.      Such  fruit  as    is  produced  is   gnarly, 
rough  and  small....    Some  of  the   fruit  produced   in  diseased   fields    is 
spotted,    but  in   general  the   disease    is  manifested  by  a  dwarfing   of 
the   plants,    a   spotting    of  the   stems   and  leaves  and. a  dropping   of  the 
foliage.      The    cause  is   not   known  and  the   disease  has   hot  been  named." 

Leaf  fall,    cause    not  known,   resulted  in  heavy  losses   in  New  Jersey. 
Crinkled  leaf,    thought   to  be  due    to  soil    conditions,    was  locally  present 
in  Florida, 

Sun  scald  was  reported  as   common  in  New  Jersey,    Indiana,    and   California. 


RHUBARB 

Leaf  spot  caused  by  Alternaria   sp.    occurred   in  Ramsey  County,   Minnesota. 

Anth racnose   caused  by  Colle totrichum  erumpens   was  reported   to  be  general 
and   severe   in  Philadelphia  County,    Pennsylvania,   appearing   late   in  the    season. 
The  disease  also   occurred  in  Illinois. 

Leaf  spot    caused  by  Ascochyta   rhei  E.   &  E.    was   found  in  Indiana  wherever 
rhubarb  was  grcwn. 

Leaf  spot    caused  by  Phyllosticta   sp.    was    reported   from  Pennsylvania, 
where   it  was  generally  prevalent,    although   the   estimated   loss  was   slight;   from 
North   Dakota,   where    it  was  local  and  unimportant;   and    from  Missouri,   where   it 
was   common  and  caused   losses   ranging   from  slight    to  severe. 
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A  bacterial  crown  rat  '."/as  local  in  Missouri.  In  one  instance  it  was  said 
that  three  attempts  had  been. rode  to  grow  rhubarb,  but  were  unsuccessful  because 
of  "this  disease-  It  was  found  on  the  varieties  Linneus  and  Victoria,  the  latter 
being  the   more   resistant,    according    to    the  grower. 


SALSIFY 

V/h  it  e   rust  caused  by  Alba  go   tragopogonis(CC )   Gray  was    coremon  in   Iowa, 
where    it  was  most  prevalent   in  the  northern  half  of  the  state.      The   injury  caused 
was    reported  as. a   trace.      The    disease  was   also   reported   from  Whitman  County, 
Washington. 


...  SPINACH 

Blight   (cause  undetermined). 

Blight    or  mosaic   was   reported   from  New  Jersey,    Ohio,    Texas,    and  California. 
It  was   serious   wherever   found.      In  New  Jersey   it  was   said   to   be    complicated 
with  attacks    of  aphids.      It  was  reported  that  in  Ohio   -the  fall    crop   of  spinach 
was    destroyed  by  what  was    thought  to    be   this   disease.      It  appeared  shortly  after 
germination  and,. progressed  very  .rapidly,    affecting   at  the  same  time  and  with 
equal  severity   fields   separated  in  some   cases  by  30  miles.      Some  of  these   fields 
had  produced  good  crops    in   the    spring.      Aphids  were  present   but  not    in  large 
numbers.      In  Texas   the    disease  was    especially   severe   in  the    vicinity  of  Austin 
according    to   L.    R.   Hesler,    who   visited     the    state  in  March.      In  this  . region  about 
3000  acres  are   grown.      An  average    of  probably  one-third  of  the   crop  was   affected 
and    from  ^,-lOfo  of   the  plants  killed,    causing  a   reduction  in   yield   roughly  esti- 
mated  at  15%.      In  one  field  the   reduction  was  2 000-6 000  baskets.      At  the  time 
the  fields  were  examined  no  aphids.  were    found,   although  apparently  some  had 
been  present  previously.      The   disease   was  found   on  spinach  grown  on  soil  which 
had  never  been  planted   to   that  crop  before.      It  was   found    that  the   fertility 
or  type  of  soil,    or  the  use   of  fertilizers  had  nothing  to  do   with   the   distri- 
bution  of  blight.      In   one  case   the   variety   (?)   VirofLay  seemed   to  be  more  sus- 
ceptible   than  Bloomsdale.      The    disease  was   also  found   in  the    Rio  Grande   Valley 
in  the  vicinity   of  Mercedes,    but  not  so    generally  as  at  Austin.      In  California 
D.    G.    Milbrath  reported  that  a   slight   trace  was   present   in  most  fields    in   the 
Imperial  Valley  and  that    it  was   severe   in  Los  Angeles   County. 

A  disease    reported  as   blight   caused  by  Fusarium  sp.    was   found  in   Idaho, 
where   it  was   said   to   be    severe   in   gardens  at  Moscow,    killing   75%  of  the    plants. 

Downy  mildew  caused  by  Peronospora   effusa   Rabenh. 

In  1919    downy  mildew  was   reported  from   Ohio,    Texas,    and  California.    In 
Texas   it  was  prevalent  and  severe.      L.    R.    Hesler    reported  that  in  one   ca.se  the 
variety  Bloomsdale   (curly)   was   roost  affected.      It  was   severe  also  in  California 
wherever  spinach  was   grown.      In. -the    Coachella   Valley  the   loss  was    estimated  at 
15%,   and  in  the  Imperial   Valley  it  was    severe.      D.    G.   Milbrath    thinks   that  much 
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of  the  disease  could  be  avoided   by  more    careful  regulation  of   the   irrigation 
water* 


Anthracnose  caused  by  Colletotnchum  spinaciae  E.    &  H. 

Anthracnose  was  reported  by  L.    R.   Hesler    from  Louisiana   and   Texas.      In 
Louisiana    it  was   general  but  did  little   damage.      In  Texas   it  attacked  the    older 
plants   and   those  affected   by   blight. 


Other    diseases. 

Damping- off ,    caused  by  Pythium  debaryanum  Hesse,   was   reported  frcm  Connec- 
tioat  as  much  more  prevalent    than  usual,    causing  a   moderate   amount    of  injury. 

Leaf   spot   caused  by  Hetorosporiuin  variabile  Cooke  was  reported   from  Green 
County,    Missouri,   where   it  caused  ^'6%  injury  to  the   crop,    and   was   said  to  be 
more  severe   on  the  fall-sown  crop;    from  the   vicinity   of  Austin,    Texas,   where 
it  was  general  but   not  serious;   and  from/California,    where    it  was  very  severe 
in  the    Sacramento  Valley,   according   to  D.  G.    Milbratho 

Black  mold  caused   by  Cladopporiun  macro  carpum  Preuss.    was  reported  by 
L.    R.    Hesler    as  very  abundant  in  the    vicinity    of   Mercedes,    Texas,    causing   damage 
ranging  from  moderate   to    severe.      In  most  cases   it  followed  downy  mildew  and 
anthracnose. 

Rust,    thought   to  have   been   caused  by  Puccinia   subnitens,    was   reported 
from  Washington. 

Frost  injury  was  reported  from   Texas   and  'Washington. 


SWISS  CHARD 

Leaf   spot   caused  by  Cercospora  beticola    Sacc   was  reported   frcm    Kentucky, 
where   it   caused  2%  injury  in   the   fields  at  the    Experiment   Station;    from  Mis- 
souri,  where    it    caused  considerable    damage   locally;   and  from  the    District   of 
Columbia. 


TARO  (Colocasia  spp. ) 

Rot   of  corms   caused   by  Pythium  debar  varum  Hesse  was   reported  by  C.    W. 
Carpenter   from  Hawaii,   where  it  was  said    to   be   the  most  common  and  destructive 
rot  of  this   crop.      Crop   rotation  and  applications  of  lime  were  suggested  as 
control  measures,   although   further   experimental   work  on  the    subject   is  needed. 

Phytophthora   colacasiae   Rao.    (?)    occurred   in  Cahu,    Molokai,    and  Hawaii 
on   taro   leaves. 

Rot  caused   by  Sclerotium  rolfsii  Sacc.    was  reported   from  Hawaii   on  corms 

in  storage. 
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TOBACCO 

Bla  ck  rojt   rot  caused  by  Thielavia  bagj.coj.a   (B.    &  3r»  )   Zopf.    was   re- 
ported from  Connecticut,    Georgia,    Ohio,    and  Wisconsin.      In  Connecticut  it 
occurred  in  the   usual  amounts,    and  caused  moderate   damage.      In  Georgia    it 
was  generally  prevalent,   causing  100%  injury  in   seme    cases,    and   a  loss   esti- 
mated at  5%»      In  Wisconsin,  where    it  was   said  to  be   ordinarily   the   most  se- 
rious   disease   of  tobacco,   high  soil   temperatures   in  the    latter  part  of  the 
summer  prevented   it  from  doing  as  much  injury  as  usual,     However,    the   dis- 
ease made  enough  headway  during  the   cooler  weather   in  June  ani    on  badly  in- 
fested soils   to  cause    considerable    loss.      In  Ohio  there  was   very  much  less 
than  usual,    and  the    loss   was   negligible,   because   of  hot  weather. 

Controlling  the    disease  by  steaming  the  plant  beds  was  said  to    give 
good  results  in  Ohio,   although  in  1918   this  method,   used  in  alternate   years, 
had   been  reported  from   the   same  state  as  unsatisfactor  y. 

Mosaic    (cause  undetermined)   was  reported  as   locally  present  in   Virginia, 
Georgia,    Ohio,   and  Indiana;      and  as  generally  prevalent    in  Massachusetts,   Con- 
necticut,   and  Wisconsin.      Although   individual   fields  were   in  some    cases   rath- 
er  badly  infested,  the  total   losses  were   small.      It  was  said  that  in  one   field 
in  Virginia   the    disease  was   especially  heavy  near  affected  pokeweed. 

Angula r  leaf   spot   caused  by  Bacterium  angula  turn  was   said  to  be   prevr 
alent  and  very  destructive  in  Virginia,    causing   a  loss   estimated  at  more   than 
10%.      Some   tobacco  fields  were   abandoned  on  account  of  this  disease. 

"Wild  fire"    caused  by  Bacterium  t  aba  cum  Wolf  &  Foster  was  also  reported 
from  Virginia,      It  was    often   associated   with   the  angular  leaf   spot,    tut    was 
not    so    generally  distributed  nor   so  important,    although  in  some  cases  it  was 
even  more  destructive.      The    loss    caused  by  it  was  estimated   at  2%, 

Hollow  stalk,   thought   to  have  been  caused  by  Bacillus  carotovorus  Jones, 
was    reported   from  Connecticut  (one  report). 

Leaf  spot  caused  by  Cercospora   nicotianae  E.    &  E»    was  reported  from 
Georgia  as  generally  prevalent  and  as   the   most   serious  disease   of   tobacco  in 
the   state,    causing  a   loss  estimated  at  5%. 

Damping-off  caused   by  Pythium  debar yanum  Hesse  and   Rhizoctonia   sp* 
was    reported  from  Ohio  and  Wisconsin.      In  the   latter  state   it  was  consider- 
ably more   abundant   than  usual   in  May  and  Jure,    and  caused  a    shortage   of   plants 
in  many  cases.      Good  seedlings  were    finally  obtained   from  many  beds  which  had 
been  abandoned,  however. 

Pusarium  wilt  caused  by  Fusarium   tabacivorum  Del.    was  reported  from  Ohio 
as   doubtfully  present    in  one   field. 

Red   root  rot    of  undetermined  cause,   but  thought  to    be  due   to   a  Fusarium 
or   to   Pythium,    was   reported  from  Connecticut  as   serious    in   several  fi  elds. 

Root   knot  caused   by  He  te  rod  era    radicicola   (Greef.)  Mull,    was  reported 
from  Ohio. 

Potash  hunger  was   said  to    be   serious    in  certain  fields   in  Connecticut. 
'  ftust_t    of  non-parasitic   origin,    was  reported  as  following   mosaic   in 
Massachusets  and  Connecticut.      In  the  former    state  it  was   said  to  be  more 
common  on  the    broadleaf  type.      This    or   a   similar   disease  was  also  reported 
from  Pennsylvania    by  field  men   of  the   Bureau  of  Crop  Estimates. 

Orobanche   ludoviciana  Nutt.    was   reported  from  Warren  County,    Ohio. 

&r>    G.   M.   Darrow, 
Horticulture  A  Pomology, 
Buiwau  of  Plant  Industry. 


Z.  .  fl    /J*JZ*j 


THE  PLANT  DISEASE  BULLETIN 

Issued  By 

THE  PLANT  DISEASE  SURVEY 


SUPPLEMENT  11 

Cotton, Sugar  Cane 

Diseases  of  Forest  Trees,  Ornamental  and  Miscellaneous  Plants 
in  the  United  States  in   1919. 


June   15,   1920 


BUREAU  OF  PLANT  INDUSTRY 
UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 


PLANT  DISEASE  SURVEY 


1919 


G.  R.  Lyman,  Pathologist  in  Charge. 
R.  J.  Haskell,  Asst.  Pathologist.     G.  H,  Martin,  Jr.,  Asst.  Pathologist. 

List  of  Collaborators  of  the  Plant  Disease  Survey  who  have  made  the 
principal  contribution  to  the  1919  annual  summary. 


It  should  be  understood  that  many  other  collaborators  and  pathologists 
have  assisted  in  gathering  data  within  the  states  but  the  following  list  in- 
cludes those  who  actually  furnished  state  reports  to  the  Washington  office. 


Missouri........  Dr.  W.  E.  Maneval 

Prof.  C.  H.  Philpott 
Montana...........  Prof.  D.  B.  Swingle 

Dr.  H.  M,  Jennison 
Prof  H.  E.  Morris 

Nebraska.. Dr.  E.  M.  Wilcox 

Nevada..........  Prof.  C.  W.  Lantz 

New  Hampshire...  Dr.  0.  R,  Butler 

New  Jersey Dr.  M.  T.  Cook 

New  Mexico Prof.  L.  H.  Leonian 

New  York........  Dr.  Chas.  Chupp 

North  Carolina..  Dr.  R.  A.  Jehle 
North  Dakota....  Prof.  H.  L.  Bolley 

Ohio Prof.  A.  D.  Selby 

Prof.  W.  G.  Stover 

Oklahoma Prof.  C.  D.  Learn 

Oregon Prof.  H.  P.  Barss 

Frof.  C.  E.  Owens 
Pennsylvania,...  Prof.  C.  R.  Orton 

Porto  Rico Mr.  Julius  Matz 

South  Carolina..  Prof.  2.   L.  Seal 
South  Dakota....  Prof.  Manley  Champlin 

Tennessee Prof.  S.  H.  Essary 

Texas..... Dr.  J.  J.  Taubenbaus 

Utah Dr.  G.  R.  Hill,  Jr. 

Vermont... Dr.  B.  F.  Lutman 

Prof.  A.  H.  Gilbert 

Virginia Dr.  F.  D.  Fromme 

Washington Dr.  F.  D.  Heald 

Mr.  B.  F.  Dana 
Mr.  A.  M.  Frank 
West  Virginia...  Dr.  N.  J.  Giddings 
Prof.  Anthony  Berg 
Dr.  J.  L.  Sheldon 

Wisconsin Dr.  R.  E.  Vaughan 

Prof.  W.  H.  Wright 


Alabama*. 

Dr.  G.  L.  Peltier 

Dr.  E.  F.  Hopkins 

Prof.  J.  G.  Brown 

Arkansas..... . 

Dr.  J.  A.  Elliott 

Prof.  H.  R.  Rosen 

Prof.  J.  G.  Leach 

Connecticut. . . 

Dr.  G.  P.  Clinton 

Delaware ...... 

Dr.  T.  F.  Manns 

Prof.  J.  M.  LeCato 

Florida 

Dr.  H.  E.  Stevens 

Dr.  C.  D.  Sherbakoff 

Prof.  J.  B.  Berry 

Prcf.  J.  A.  McClintock 

Prof.  C.  W.  Hungerford 
Dr.  H.  W.  Anderson 

Illinois..... . 

Dr.  F.  L.  Stevens 

Prof.  G.  H.  Dungan 
Indiana Dr.  M.  W.  Gardner 

Prof.  H.  S.  Jackson 

Dr.  G.  N.  Hoffer 
Iowa Dr.  I.  E,  Melhus 

Dr.  R.  0.  Cromwell 
Kansas Prcf.  L.  E.  Melchers 

Prof.  H.  H.  Haymaker 

Kentucky Dr.  W.  D.  Valleau 

Louisiana Dr.  C.  W.  Edgerton 

Maine Dr.  W.  J.  Morse 

Maryland......  Prof.  C.  E.  Temple 
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Foreword 

The  summaries  of  diseases  of  cotton,    sugar  cane,    forest  trees,   ornamen- 
tals and  miscellaneous  plants  were  prepared  from  reports  of  collato raters  and 
specialists   in   the  Office  of  Forest  Fathology  and  Sugar  Plant  Investigations, 
and  from  data   gathered  "by   special    surveys  -   such  as    that  conducted  for    sugar  cane 
diseases  in  1919 • 

The  estimates  of  losses  are   in  taost  cases   those    submitted  ty   the  collabor- 
ators  or  specialists. 

In   the  case   of  forest   trees,    ornamentals  and  miscellaneous  plants   the 
volume  of  information   at  hand  in  preparing   this  summary  has  not  been    large  in 
comparison  with   the  data  available  on   the  more   important  food  crops.      The  number 
of  specialists   engaged  in   the  study   of  diseases   of  these  plants  is   small,    the 
average  plant  pathologist  giving  them  only  passing  attention.      Yet  a  complete 
annual   summary,    based  on  adequate    information,   would  be  of  value  to   every  plant 
disease  worker  and  of  special  importance  to   teachers  of  forestry  and  landscape 
gardening,    as  well   as  to   those  gi-ving  courses   in  mycology  and  plant  pathology. 
It  is  hoped  that  fuller  reports  on  diseases  of  these  plants  may  be  secured  in   the 
future  so    that  these  summaries  may  become  of  greater  value. 

The  role  of  wild  plants   as  carriers   of  diseases  of  food  crops  is  too  well 
known   to  need   exposition  here.      Hence  plant  pathologists,    as  well   as   students 
in  mycological  and  pathological  courses,    should  maKe   a  practice  of  noting  and 
reporting   all  diseases   observed  in   the  course  of  field  work,    no  matter  how  common 
and  unimportant  the  host  may  be.      In   this   Supplement  it  will  be  noticed   that  only 
one  state  reported  rust  on  the  dandelion   for  1919 1    yet  this  rust  has  a  wide   range 
and  is  usually  common.      Full   reports  year   after  year  on    such  diseases,    although 
cf  little  apparent  importance   today,    may  become  of  great  value  in  future   studies 
on  plant  disease   geography  and  related  subjects. 

Greater   attention  should  also  be  given  to  reporting  diseases  of  ornamental 
and  forest  trees.      Forest  trees  have   a  definite  value  as   a  crop   and  produce  a 
definite  yearly   increment.      The  destruction   of  our   chestnut  forests  by  chestnut 
blight  is   not  only  causing  a  great  loss,    which  can  be  measured  in   terms  of  the 
present  stand,    but  the  permanent   extinction   of   the   chestnut  as   a   forest   tree 
represents   an   inestimably  greater1   loss.      The  shade   trees   of  cur  dooryards  and 
parks  have   an   economic,    social  and   aesthetic  value   far  above   that  of  the  board 
feet   they  contain. 
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Wilt  and  anthracnose  protatly  c?!u;:ed  about  the.    sane   total   losses,   tut,   due 
to   the   fact   that  wilt  is  confined   to   sandy   soils  and  :nuhraonose   generally   distri- 
buted over   the  entire  cotton  area,    the  local  wilt  losses   greatly  exceeded   those 
from  anthracnose.      That  is  to   say,   wilt  in   frequent  cases   causes   from  50-90%  loss 
on   sandy   soils  tut  tecause   it  does   not  occur   on  clay   soils   the  average   state  loss 
is  very  materially  reduced.      Anthracnose   on   the  other  hand  never  causes   such 
severe   losses  as  wilt  tut  tecause   of  its   quite  general   occurrence   the  average   for 
the  United   States  is  atout   the  same.      Root  Knot  and   angular  leaf  spot  were   also 
important.      Ozoniur.  omnivorum  was  important  locally  in  Texas,    where  it  undoubtedly 
produced  more  damage   than  all   the  other  diseases  coratined.      Malnutrition,    or   "rust", 
continued  to  tring  atout  its  usual  amount  of  loss  in   situations  where   an   effort 
is  made   to  raise  cotton  on'  depleted   soil. 


Anthracnose  caused  ty  Glomerella   gossypii   (South.)    Ldg. 

Anthracnose  was   reported  from  Tennessee,    North  Carolina,    South  Carolina, 
Georgia,    Alabama,    Mississippi,    Louisiana,    Texas,   Oklahoma  and  Arkansas. 

It  was   general  throughout  ail   the   states   reporting   its   occurrence  except  in 
Oklahoma,    in  which  state    the  infection  was   local.      In  South  Carolina  it  was   very 
severe  in   two  of   the  northern  counties.      In  Alatama  it  was  more    severe   than   in 
1917  and  1918.      In  Arkansas   it  was   slight,    and  in  all  the  other  states   it  was  only 
moderately   severe. 

The  injury  in   Tennessee  was   about  2F$a  resulting  in  an  estimated  loss  of 
atout  8%.      In  North  Carolina  the  estimated  loss  was   atout  *}%.      In   South  Carolina 
the  injury  ranged  tetween  15  and  20% ,    the   average   loss  amounting  to  3%*      ^n  Gecrgia 
the  injury  in  local   instances  reached  50%  with  the  total    loss  for   the  state   aver- 
aging atout  8%.      In  Alabama  the  less  was   atout  4%,      In  Mississippi   there  was 
consideratle  injury  resulting   in  a  less  of  at   least  5%-      ±p   Louisiana  the  injury 
was  consideratle  -   atout  2%  loss.      In   Texas    the   loss  was  estimated  at  atout  l,ffi- 


In  Oklahoma  the  loss  was  a  leu': 


J./0. 


In 


asas   the  percent  of  crop  injury  was 


atout  20%,    which  produced  a   loss  of  about   1.5%  iR    ;"-^e   state. 

The  accompanying  map   shows  the  estimated  percentages  of  reduction  in  yield 
in  the  various   states  caused  ty  anthracnose   in  1919-      These  data,    together  with 
corresponding  losses   in  tales,    computed  from  estimated  production,    are   given   in 
tabular   form  in  Plant  Disease  Eulletin   Supplement  12,   1920. 


Fig.   43.      Estimated  percentage   reduction  in  yield  from  anthracnose  of 
cotton,    1919. 
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Due  to  a  prolonged  rainy  season  favoratle  weather  conditions  for  the  disease 
prevailed  in  all  the  states  except  Arkansas.   In  North  Carolina  the  disease  was 
more  prevalent  in  the  coastal  counties  due  no  doubt  to  the  fact  that  more  dampness 
prevailed. 


Earliest  appearances 
May      -  Arkansas 
June  1   -  Georgia 
July  1   -  South  Carolina 


July 

August  1 
August  25 


-  Oklahoma 

-  Tennessee 

-  Mississippi 


When  crop  rotation  was  practiced  and  disease- free  seed  used  satisfactory 
control  was  secured  in  North  Carolina.   No  other  reports  on  the  success  of 
control  measures  were  received. 


Wilt  caused  by  Fusariurn  vasinfeotum  Atk. 

Wilt  was  reported  from  Tennessee,  North  Carolina,  South  Carolina,  Georgia, 
Alabama,  Mississippi,  Louisiana,  Texas,  Arkansas  and  New  Mexico. 

It  was  the  most  important  cotton  disease  in  Alabama  and  Louisiana,  and 
second  in  Mississippi,  Arkansas,  South  Carolina  and  Georgia. 

New  Mexico  reported  for  the  first  time  the  occurrence  of  wilt  within  the 
state.   It  was  reported  by  Leonian  from  Dona  Ana  County. 

There  were  severe  local  losses  in  Tennessee  in  the  cotton  growing  sections 
of  the  southwestern  counties.   North  Carolina  was  severely  attacked  in  the  eastern 
half  of  the  state.   In  South  Carolina  and  Georgia  it  was  prevalent  in  the  Coastal 
Plain  section  wherever  the  growers  attempted  to  grow  varieties  which  were  not 
wilt  resistant.   In  Alabama  it  was  general  in  the  sandy  soils,  and  more  common  and 
widespread  than  in  1318.   It  was  quite  severe  during  the  early  cotton  season  in  the 
southern  and  middle  sections.   In  the  northern  part  where  clay  soils  are  found, 
wilt  does  not  occur.   In  Mississippi  it  was  quite  common  in  local  areas  over  the 
state.   In  Louisiana  it  was  very  prevalent  and  causing  considerable  damage.   In 
Texas  it  was  prevalent  and  scattered  throughout  the  eastern  and  southern  counties. 
In  New  Mexico  it  was  of  local  occurrence. 

The  injury  to  the  crop  in  Tennessee  was  thought  to  be  about  1%   which 
amounted  to  less  than  1%  loss.   In  North  Carolina  there  were  local  injuries  of  about 
50%  which  resulted  in  an  estimated  average  loss  of  about  5%-   ^n  South  Carolina 
the  injury  was  about  5%  with  a  2%   loss.   In  Georgia  the  injury  was  severe,  in 
local  cases  it  amounted  to  a  75%  loss,  averaging  for  the  state  about  /\%.      In 
Alabama  the  estimated  loss  approached  5%.   In  Mississippi  the  crop  injury  was  about 
5%  with  a  loss  of  4%.   In  Louisiana  the  loss  averaged  approximately  5%.   *n  Texas 
and  Oklahoma  the  loss  was  about  1%.   In  Arkansas  the  injury  to  the  crop  was  near 
20%,  causing  a  loss  of  2%.   In  New  Mexico  there  was  only  a  very  small  loss. 

Dates  of  first  appearance  of  wilt,  according  to  collaborators. 
Apr.  26  Arkansas  July  9        "  Alabama 

June  1   South  Carolina  July  17       -  Louisiana 

July  1   Mississippi  July  21       -  Georgia 

July  1   Tennessee  August        -  New  Mexico. 


The  kind  of  soil  largely  governs  the  prevalence  of  wilt.   It  is 'well  known 
that  wilt  is  confined  to  sandy,  and  sandy  loam  situations,  and  does  not  occur  on 
clay  soils  except  in  rare  instances. 
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The  accompanying  map  shows  the  estimated  percentage  of  reduction  in  yield 
in  the  various  states  caused  by  wilt  in  1J19.   These  data  together  with  corres- 
ponding losses  in  bales  computed  from  estimated  production  are  given  in  tabular 
form  in  Plant  Disease  Bulletin  Supplement  12,  1920. 

r   i-  \      ■  i        \    \  j  yW 


Fig.  44*   Estimated  percentage  reduction  in  yield  from  wilt  of  cotton,  Ijl9- 

Very  little  wilt  was  experienced  in  North  Carolina  when  wilt  resistant 
varieties,  such  as  Dixie,  were  used.   In  South  Carolina,  Dixie,  Dixie  Triumph 
and  Dixie  Cook  -  wilt  resistant  varieties  -  gave  good  results.   In  Louisiana,  in 
Beauregard  Parish,  several  fields  which  had  been  planted  to  commercial  varieties 
showed  about  25%  infection,  while  three  wilt  resistant  varieties  (names  not  given 
in  report)  planted  on  a  field  which  had  previously  shown  (f)%   showed  only  -^%   in- 
fection.  In  Madison,  Ouachita  and  Caddo  Parishes  the  varieties  Minden ,  Selection  A, 
and  Hybrid  I43  ~  all  wilt  resistant  cottons  -  showed  from  none  to  3%  infection  in 
checks  with  other  cotton.   In  Arkansas  the  Dixie  and  Express  were  successfully 
planted  in  wilt  infested  fields. 


Angular  leaf  spot  and  toll  rot  caused  by  Bacterium  malvaoearum  E.F.S. 

This  disease  was  quite  general  and  common  in  all  the  cotton  growing  states 
except  Virginia  where  it  was  locale 

It  was  reported  to  the  Plant  Disease  Survey  from  Arizona  for  the  first  time. 

Angular  leaf  spot  was  more  severe  in  Alabama  in  1919  than  during  the  previ- 
ous seasons.   This  was  probably  due  to  the  excessive  rains  which  prevailed  through- 
out July  and  August.   In  Louisiana  and  Arkansas  it  was  severe,  duff  in  all 
probability  to  late  rains.   In  1919  it  ,vas  -aid  to  be  the  most  important  disease 
of  cotton  in  Oklahoma,  Arkansas  and  ^rizona,  and  second  in  importance  in  Tennessee. 

More  loss  occurred  from  the  presence  of  this  disease  during  1919  than  in 
19l8.   The  crop  injury  ran  high  in  Tennessee,  reaching  about  50%,  which  amounted  to 
a  loss  of  2%.      In  I'orth  Carolina  the  loss  averaged  about  1%.      In  South  Carolina 
individual  instances  of  ^0%   injury  were  reported  but  the  estimated  loss  to  entire 
crop  in  state  was  about  2%,      In  Alabama  there  was  only  very  slight  loss.   In  Miss- 
issippi there  was  considerable  injury  to  tne  crop  which  resulted  in  a  1%  loss. 
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In  Louisiana  injury  ran  high  although  the  loss  at  the  end  of  the  season  was 
around  1%.      In  Texas  the  estimated  loss  was  1%.   In  Oklahoma  the  loss  was  about 
1.5%.   In  Arkansas  the  loss  was  around  1^%- 

Elack  arm  was  reported  by  L.  0.  Watson  in  Cotton  6s  Truck  News  Notes 
November  8,  1919  as  being  serious  in  Arizona  only  when  in  the  path  of  a  hail  storm 
which  damaged  the  cotton  in  that  section.   It  has  been  present  several  years  and 
occurs  to  some  extent  throughout  that  area. 

The  accompanying  map  shows  the  estimated  percentage  of  reduction  in  yield 
in  the  various  states  caused  by  angular  leaf  spot  in  19 19*   These  data  together 
with  corresponding  losses  in  bales  computed  from  estimated  production  are  given 
in  tabular  form  in  Plant  Disease  Bulletin  Supplement  12,  1920. 
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Fig.  45-   Estimated  percentage  reduction  in  yield  from  angular  leaf  spot 
of  cotton,  I919. 


Earliest  appearances 
May    -  Arkansas 
May  25  -  Tennessee 


June     -  Oklahoma 
June  19  -  Alabama 
June  2b  -  Virginia. 


1919 


No  new  methods  or  measures  for  control  were  reported  to  the  Survey  during 


Root  knot  caused  by  Keterodera  radicicola  (Greef . )  Mull. 

The  range  of  root  knot  was  practically  that  of  I91S.   It  was  reported  from 
South  Carolina,  Georgia,  Alabama,  Mississippi,  Louisiana,  Texas,  Oklahoma  and 
Arkansas. 

The  disease  was  of  common  occurrence  in  South  Carolina,  Texas  and  Arkansas. 
In  Louisiana  it  was  local.   In  Georgia  general  in  the  southern  half  of  the  state. 

There  was  only  a  slight  amount  of  root  knot  in  Tennessee.   In  North 
Carolina  an  estimated  loss  of  1%  was  reported.   In  South  Carolina  the  injury 
ranged  from  0  to  100%,  causing  a  loss  of  about  1*5%.   In  Georgia  the  loss  was 
estimated  at  4%.   In  Alabama  and  Mississippi  the  losses  averaged  about  2%.      In 
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Louisiana   the  crop  injury  was   slight  and  the  loss  1%.     In  Texas  and  Oklahoma   the 
loss  was  about  5%  and  in  Arkansas   a   trace. 

The  accompanying  map  shows  the   estimated  percentage  of  reduction   in  yield 
in  the  various   states  caused  by  root  knot  in  1-jl^.      These  data  together  with 
corresponding  losses   in   bales  computed  from  estimated  production   are   given   in 
tabular  form  in  Plant  Disease  Bulletin   Supplement  12,    1^20. 
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Fig.  4G.   Estimated  percentage  of  reduction  in  yield  from  root  knot  of 
cotton,  1^39. 


Rotations  of  one  to  three  years  with  root  Knot  immune  crops  constitute 
the  best  method  of  control.   Since  wilt  frequently,  if  not  usually  occurs  on 
root  knot  infested  lands,  the  use  of  Wilt- resistant  varieties  of  cotton  is 
always  advocated  for  such  fields.   J,  A.  LcOlintook  stated  that  in  Georgia  root 
Knot,  was  serious  on  infested  soil  where  susceptible  varieties  of  crops  had  teen 
grown  without  rotation,  but  that  a  fairly  good  crop  of  cotton  could  be  grown  for 
one  year  on  soil  that  had  been  b?diy  infested  for  the  past  several  years  where- 
resistant  varieties  had  teen  used  and  crop  rotation  practiced. 


Root  rot  caused  by  0 son i urn  omnivorum  Shear 

Root  rot  was  reported  during  1^9  from  Texas,  Oklphoma,  Arkansas  and 
Arizona.   It  was  reported  from  the  additional  state  of  New  Mexico  in  l^lS. 

The  disease  was  general  in  the  cotton  areas  of  Texas  and  Oklahoma,  also 
in  the  southern  boundary  tier  of  counties  of  Arkansas. 

The  epidemic  in  Texas  resulted  in  a  loss  of  about  10%.   In  Oklahoma  the 
loss  ran  as  nigh  as  25%  in  local  fields  while  the  estimated  average  was  about  3%- 


Malnutrition  (non-parasitic) 

Malnutrition,  Known  locally  in  certain  localities  as  rust,  was  reported 
from  Tennessee,  North  Carolina,  South  Carolina,  Georgia,  Alabama,  Mississippi, 
Louisiana  and  Arkansas. 

It  was  prevalent  in  the  ccttcn  districts  of  North  Carolina  and  South 
Carolina  and  locally  in  Alabama,  Mississippi  and' Louisiana. 
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The  type  of  soil  appeared  to  affect  the  severity  and  distribution  of  the 
disease  in  Arkansas  as  considerably  more  injury  was  found  on  the  impoverished 
soil  -  such  as  slate  soils,  coarse  sandy  soils  and  river  bottoms  -  than  on  that 
which  contained  the  necessary  plant  food  requirements.   In  Georgia  where  large 
losses  occurred  in  19l8,  favorable  weather  conditions  with  the  use  of  more  potash 
in  the  fertilizers  improved  the  situation.   It  was  not  observed  in  the  places 
where  it  was  so  prevalent  in  l^l8.   In  North  Carolina  many  fields  were  enriched 
by  adding  humus, stable  manure  and  potash.   These  additions  were  found  to  act 
favorably. 

The  injury  and  estimated  crop  losses  in  North  Carolina  amounted  to  about  3^ 
In  South  Carolina  the  injury  was  between  25  and  30%  with  a  loss  of  about  1-2%. 
In  Arkansas  a  loss  of  about  2f   took  place. 

The  accompanying  map  shows  the  geographical  distribution  of  root  rot. 


Shaded  areas 
indicate  occur- 
rence . 


V/fi 


Fig.    47.      The  present  known  geographical  distribution  of  Qzonium  omnivo- 
cotton  according  to   records   of  the  Plant  Disease   Survey. 
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Fig.  48.   Estimated  percentage  reduction  in  yield  from  all  diseases  other 
than  anthracnose,  wilt,  angular  leaf  spot  and' root  Knot.   Among  the  diseases 
concerned  are  root  rot,  caused  by  Ozonium,  sore  shin,  etc.,  caused  by 
Rhizoctonia,  and  miscellaneous  leaf  spots  and  boll  rots. 
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Leaf  spot  caused  by  Cersospora  ^ossypina  Cke. 

This  very  common  disease  of  cotton  occurred  generally  tut  was  only  reported 
to  the  Survey  from  South  Carolina,  Texas  and  Oklahoma.   In  South  Carolina  it 
was  local.   In  Oklahoma  it  was  somewhat  scattered  ov^r  the  state,  appearing  in 
seven  counties.   In  Texas  it  was  prevalent.  Plenty  of  moisture  in  Oklahoma 
afforded  a  favorable  growing  condition  for  the  causal  organism.   In  many  cases  it 
followed  angular  leaf  spot  but  in  some  fields  the  organism  itself  appeared  to 
have  caused  the  leaf  injury  and  where  such  seemed  the  case,  the  infection  was  tad. 

Sore  shin  caused  by  Rhi zee tenia  sp. 

Sore  shin  was  reported  from  Virginia,  Georgia,  Alabama,  Texas  and  Arizona. 
The  disease  was  local  in  all  these  states  except  Georgia  where  it  was  said  to  be 
general.   In  Virginia  the  disease  v;as  severe  early  in  June  in  Greensville  and 
Brunswick  Counties.   This  necessitated  the  plowing  up  of  seme  crops  and  replanting 
many  of  the  fields.   The  trouble  disappeared  largely  as  the  season  advanced.   In 
Georgia  the  crop  injury  ran  as  high  as  50%  causing  individual  estimated  losses  of 
about  10%.   In  Texas  there  was  practically  no  loss.   In  Arizona  there  was  a  10% 
loss  to  the  young  crop  in  the  early  part  of  the  season  which  required  a  replant- 
ing in  most  sections  of  the  state.   Considerable  rains  furnished  favorable  weather 
conditions. 

Earliest  report  June  £.,  in  Georgia. 

Alternaria  leaf  spot  caused  by  Alternaria  sp. 

Alternaria  leaf  spot  appeared  in  South  Carolina  (local)  and  in  Arkansas 
(followed  Bacterium  malv ace arum  which  destroyed  much  of  the  foliage).   The 
weather  conditions  were  unfavcratle  to  the  disease  in  South  Carolina. 

Other  diseases 

Boll  rot  caused  ty  Dipl.odia  sp.  ,  and  other  fungi  was  reported  general  in 
Arkansas,  but  not  severe.   A  1%   crop  injury  was  reported,   Earliest  report  was 
in  September.  .  . 

The  rotting  of  tolls  caused  by  wet  weather  was  reported  from  Tennessee, 
Mississippi  and  Oklahoma.   In  Tennessee  the  seed  sprouted  and  the  lint  was  badly 
dama6ed  by  the  rain.   In  Mississippi  the  rotting  of  the  seed  caused  considerable 
alarm  as  it  affected  the  planting  supply  of  staple  seeds  for  1420. 

Lightning  jnjury  v;as  reported  ~oy   D.  C  George  as  occurring  in  Arizona.   He 
has  provided  the  following  interesting  statement: 

"It  is  a  matter  of  cotiir.on  knowledge  to  cotton  growers 
of  the  southern  states  that  cotton  fields  are  liable  to  injury, 
by  lightning.   What  appears  to  be  an  injury  of  tfaa  s  type  has 
recently  been  investigated  ty  this  office.   A  field  located  10 
miles  southeast  of  Phoenix  near  the  foothills  exhibited  a  char- 
acteristic lightning  injured  snot.   The  spot  is  located  on  the 
north  side  of  the  field  and  is  approximately  100  yards  south  of 
an  irrigation  canal.   When  visited  by  the  writer  a  dozen  or  more 
plants  in  the  center  of  the  spot  were  completely  Killed.   The 
dead  plants  presented  a  scorched  o^   burned  appearance  and  none 
of  the  leaves  had  been  shed.   The  plants  adjoining  were  not 
completely  Killed  but  showed  evidence  of  severe  injury.   This 
injury  is  characterized  ty  a  partially  burned  or  scorched 
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appearance  of  the  foliage  as  a  distinct  chocolate  brown  color 
of  the  stems,   branches  and  leaf  petioles.      This  color   extends 
from  a  point  £  or  8  inches  from  the   growing  point  of  the  various 
parts  to   the  surface  of  the  soil.      Examination  of  the  cambium, 
or   the  layer  between   the  bark   and  woody  part  of  the  plant, 
reveals  a  dark  brown  or  black  color   extending   the   entire  length 
of  the  chocolate  colored  area.      No  discoloration  of  this  layer 
was  apparent  in  the  parts  of  the   stems  below  the  soil   surface 
or   in  the  roots.      The  most  striking  effect  was  the  peculiar 
flattened  and  twisted  condition  of  the  stems   and  other  parts 
at  the  points  where   the  electrical  charge  apparently  entered 
the  plant.      Often  the  parts  struck  would  droop   at  the  point  of 
entrance  but  seldom  was   there  a  wilting  of  the   terminal  portions 
beyond  this  point.      In  fact  in  most  instances  a  normal  color 
prevailed  among  the   terminal  portions  and  the  plant  had  every 
indication  of  continuing  growth.      No  difficulty  was  experienced 
in  detecting  injured  from  non-injured  plants,    as    the  chocolate 
colored  area  was  not  apparent  on  the  latter  plants.      The  area 
over  which   the   stroke   distributed  itself  was  nearly  circular  in 
outline,   the   greater  diameter  being  approximately  120   feet. 
Dead  plants  only  occupied   the  exact  center  of  the  spot,    the 
injury  diminishing  toward  the  periphery." 


SUGAR  CANE 


Mosaio  (cause  undetermined) 

On  account  of  the  seriousness  of  the  mosaic  disease  of  sugar  cane,  a 
survey  was  conducted  by  the  Office  of  Sugar  Plant  Investigations  throughout  the 
southern  sugar  cane  belt  to  ascertain  the  extent  and  seriousness  of  the  disease. 

Table  38.   Counties  and  number  of  localities  visited  by  field  men  engaged 
in  the  sugar  cane  survey,  1919. 


State 

County 

.No.  of   : 
districts: 
visited   : 

: State 

:     C  oun  ty 

,No.  of 
.districts 
visited 

Alabama 

Ealdwin 

Motile          1 

1      : 

1      : 

: Florida 

Putnam 
Suwanee 

1 

2 

Florida 

Columbia 
De  Soto 

Duval 

Escambia        ■ 

Gad sen          1 

1      : 
1     : 

1  : 

2  ; 
11      : 

Taylor 

Alachua 

Madison 

Polk 

Dade           \ 

1 

3 
1 

1 

1 

Leon 

Liberty          ; 

West  Palm  Beach  • 

Jackson         < 

Jefferson 

1      : 

1  : 

2  : 

2  : 

3  : 

•.Georgia 

Charlton        : 
Grady          : 
Thomas         ■ 
Lowndes         : 
Viare           ; 

2 

5  • 

■  2 

1 

1 
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No.  of   : 

No.  of 

State 

C  oun  ty 

districts: 
visited   : 

State 

County 

districts 
visited 

Georgia 

. Wayne 

:   1     : 

: Louisiana 

Plaquemines         : 

7 

Pierce 

1 

Pointe  Coupe        : 

7 

Clinch 

:    1      : 

Rapids 

St.  Charles 

5 

10 

Mississippi 

Harrison 

j.      : 

St.  James          : 

14 

Jackson 

1 

St.  John  The  Baptist 

:   12 

Jefferson 

1      : 

St.  Landry 

8 

Adams 

1      : 

Tangipahoa 
, Terre  Bonne 

l 

2 

Louisiana 

Ascension 

j 

Vermillion 

2 

Assumption 

1      : 

.Orleans 

2 

Avoyelles 

1      : 

. Iteria 

2 

East  Baton  Rouge 

1      : 

St.  Martin 

:    3 

West  Baton  Rouge 

9      : 

St.  Mary 

:    1 

West  Filiciana   ; 

3      : 

Iberville 

j 

: Tekas  ' 

:Erazos 

1 

Jefferson 

1      : 

Erazoria 

:    1 

Lafayette 

4 

Fort  Bend 

1 

Lafourche 

4    : 

Wharton 

:    1 

In  connection  with  this  survey  all  other  diseases  affecting  cane  were  noted,  and, 
in  this  way,  much  valuable  information  of  a  general  nature,  was  collected.  These' 
data  were  made  available 
to  the  Plant  Disease 
Survey,  and  this  summary 
is  based  mostly  on  the 
reports  of  the  survey  men. 
Data  were  gathered  in  • 
Georgia,  Florida,  Alabama 
and  Louisiana  and  each 
state  in  the  district  of 
the  greatest  production  of 
sugar  cane  was  surveyed. 
The  following  map  and  table 
preceding  will  show  approx- 
imately the  territory  cov- 
ered and  will  give  a  fair 
idea  of  the  number  of  coun- 
ties entered  and  the  dis- 
tricts  in  each  county   surveyed. 

Fig.  49.  Map  showing  the  approximate  location 
of  areas  covered  ty  field  assistants  on  sugar 
cane  disease   survey,    1919 • 

Mosaic  was   found   to  be  present   in   Georgia,    Florida,    Alabama,    Mississippi 
and   Louisiana  by   field  assistants  on    the   sugar  cane    survey   under   the   direction 
of  Dr.    E.    W.    Brandes,-    pathologist,    Sugar  Plant  Investigations,    and   in  Porto 
Rico.      These   findings  were   the  result  of  considerable    survey  work  in  the   southern 
states.      The  disease  was  most  abundant  in  Louisiana. 
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The  most  heavily  infes- 
ted large  area  in  Louisiana, 
and  consequently   in   the  United 
States,   is  between  Hutcher  and 
Reserve,   where   about  75%  of 
the  plants  on  every  planta- 
tion were   infected.      The 
amount  ranged  from  4*30%  from 
this  district  to  New   Orleans 
and   from  New   Orleans  to  the 
lower  extremity.      In   the  Bayou- 
Lafourche  district  1-8%  of  the 
plants  were   infected. 

In   the  vicinity  of 
Cairo,    Georgia    (Grady  County) 
the   infection   ranged   from  less 
than  1%  to  75%>   or  more,    in 
fields  where    the  disease  was 
present.      So   far    the  infected 
plants  are   confined   to  the 
farms   on  the  highways  leading 
out  of  Cairo. 
In   Florida  the   two  principal   infection   areas  were  located  at  Mariana-  and  Bristol. 
Purely  local   infections  were   found  at  Apalachicola,    Tallahassee,   Punta  Gorda, 
Palmetto,    De  Land,   Winterhaven,   Chattahoochee,    Muscogee  and  Canal  Point.      In 
Alabama   it  was  found  at  only  one  place,    that  in  Ealdwin  County   just  over   the  line 
from  Muscogee,    Florida.      In  Mississippi,    it  was   found  at  Eiloxi,    the  only  point 
in  the   state. 

The  loss  in  Georgia  was    from  1-$%.      In   Louisiana  the  loss  was  considerable. 

Resistant  strains    in  Georgia  and  Florida  were   the  Japanese  varieties,  while 
the   green  chewing  corn  was   the  most  susceptible.      In  Louisiana  in  the   test  plots 
at  Audubon  Parte,   New  Orleans  the  head  seedlings  1G4G,   I0O6,    1674  and  1797 
appeared  to  be   immune.      The  varieties  which  are  common  in  the  state   and  which 
proved  to  be  very   susceptible  were   Louisiana  Purple,   Louisiana  Striped, 
374,    U%,    L511,    L2l8,    L219,    L226,    L231   and  L253. 


Fig.    50.      Map   showing   the  location  of  areas 
of  sugar   cane  infected  with  mosaic.       (U.S.D.A.    Bui 
829   Fig.    1,   p.    5.) 


Root  rot  caused  by  Marasmivs  plica tus 
and  other  fungi. 

Root  rot  was  reported   from  Georgia 
and  Louisiana.      The   disease  was  abundant 
throughout  Louisiana  as   shown  in  Fig.    $1. 
Due  to   the  extreme  wet  condition  during 
1919   the  disease  was  not  as  severe  as  in 
19l8.      The  crop  injury  ranged  between  5 
and  10%,   which  resulted   in  considerable 
loss. 


Fig.      51.     Map  of  Louisiana  showing 
the  counties  in  which  root  rot  (Marasmius 
plioatus  Wak.)    and  other  fungi  were  found 
by   field  assistants  on  the   sugar  cane 
survey,   1919- 
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Red  rot  and  red  stripe  caused  by  Gollctotrichum  faloatum 


Red  rot  and  red 
stripe  were  reported  from 
Georgia,  Florida,  Alabama, 
Louisiana  and  Texas.   In 
Louisiana  the  disease  was 
prevalent.   In  Alatama  it 
was  abundant. 


Pig.  ^2.      Show  in/-; 
the  location  of  areas  of 
red  rot  in  the  southern 
cane  belt. 


Sheath  rot  caused  by  Sclerotium  rolfsii  Sacc 


Sheath  rot  was 
reported  from  Georgia, 
Florida,  Alabama  and 
Louisiana .   As  shown  in 
Fig.  53  i"1"-  was  very  prev- 
alent over  a  large  area  in 
Louisiana.   In  the  other 
states  in  which  it  was 
found  it  was  mostly  of  lo- 
cal occurrence.   In  Georgia 
there  were  occasional  loss- 
es, of  as  high  as  5%-   In 
Louisiana  there  were  local 
high  crop  injuries  but 
practically  no  losses.   In 
other  states  repcrtin,;  the 
losses  were  slight. 


Fig«  53  •   Shov;inb  the  location  of  areas  of 
sheath  rot  in  the  southern  cane  belt. 

Other  Diseases 


Leaf  spot  or  ring  rot  ouured  by  Leptosphaeria  sac char i  Van  B.  de  H.  was 
general  in  Alabama,  where  it  brought  about  considerable  loss. 

Root  knot  caused  by  Heterodera  sp.  was  present  in  Georgia  and  Florida.   In 
Georgia  the  nematode  was  of  general  prevalence.   The  crop  injuries  ranged  from 
0-507^  in  cases  of  local  infestations.   The  estimated  loss  averaged  about  if.. 

Pineapple  disease  caused  by  Thielavionsis  paradoxa  De  Seynes  and  Hohn 
was  reported  to  have  teen  occasionally  present  in  Louisiana.   The  injury  and  loss 
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were  email.   This  was  also  the  cause  of  poor  germination  in  Dade  County,  Florida, 
in  a  few  fields.   (E.W.I.) 

Smut  caused  by  Ustilago  sacchari  Rab.  was  reported  from  New  Mexico  (Toos 
County)  . 

Leaf  spot  caused  by  Cercospora  longipes  Butler  was  reported  from  Alabama 
(present  in  Escambia  and  Mobile  Counties) . 

Leaf  spot  caused  by  Helminthosporium  sacchari  common  in  southern  Georgia 
and  northern  Florida.  (E.V/.B.) 

Rind  disease  caused  by  Melanconium  sacchari  abundant  in  all  cane  regions 
but  no  damage  except  to  over-ripe  cane  in  southern  Florida.   (E.W.B.) 

Wrinkled  top,  cause  unknown.   As  much  as  5%  °f  plants  affected  in  some 
fields  in  Louisiana,  Georgia  and  Florida.   The  growing  point  becomes  twisted  and 
distorted,  and  the  new  leaves  are  much  wrinkled  and  shredded.   Cane  ceases  to 
grow.   (E.W.B.) 


DISEASES  OP  FOREST  TREES . 

The   following  summary   cf  forest,  tree  diseases  for   1919   was  prepared    from 
reports  received  ty   the  Plant  Disease   Survey   from   state  collaborators,    from  J.    F, 
Collins   and  G.    P.    Gravatt,    of  the  Office   of  Forest  Pathology,    and  from  S,   B. 
Detwiler,    of  the  Office   of  Blister  Rust  Control.      Br.   Collins'    initials   appear 
in  connection  with  his  reports, 

ASH    (Fraxinus   spp. ) 

A  leaf  blight,    cause   unknown,    was  reported   from  Forest  Grove,    Oregon. 

Leaf  spot,    caused  by  Cercospora   fraxinites  E.   &   E. ,    was  reported   from 
Texas   as  quite  prevalent  but  unimportant. 

Rust,    caused  by  Puccinia   f^axinata   (Lk.)    Arth.,    was  more  prevalent   than 
usual   in  Connecticut,    causing  some  leaf  defoliation  where  abundant  along  the 
coast.      It  was  of  slight  importance  in  Minnesota  and  Ohio. 

ASH,    Mountain    (Sorb us    sp.) 

Rust,    caused  by  Gy mn o sp o r ang ium  cornutum   (Fers.)    Arth.    (Roestelia  ccrnuta 
(Pers.)   Fries.),   reported  from  Connecticut  of  uncommon  occurrence. 

BEECH    (Fagus    sp  . ) 

Micro  stroma  sp.   was  reported  on  Fa  gus   an  eric  aria   in  Illinois   and  on  Fagus   sp 

in  New  Jersey. 

Gloeosporium  fagi    (D.    &   R.)   ",/est.  ,   present  in  Connecticut.    (J.F.C.) 

Phyl losti eta  fagicela  S.   &  M.   present  in  New  Jersey  and  P.    fraxini  E.    &  M. 

in  Missouri* 

BIRCH  (re tula   sp.) 

Canker,    caused  by  Sphaercpsis   conglobata  Sacc,    occurred  in  Ohio. 
Melanconium  betulinum  Schn.   &  Kze.   present  in  Illinois   on  B.    alba.    (J.F.C.) 
Phyllosticta  tetulina  Sacc.   present  in  New  York   on  B.    alba   (J.F.C.) 

BOX  ELDER   (Acer  negundo) 

Canker,    caused  by  Nectria  cinnatarina  Fr .  ,    occurred  in  Ohio. 

Sap   rot,    caused  by  Polys  tic  tits  hirsutus  Fr.,    occurred  locally   in  Minnesota. 

'  BUCKTHORNS   (Rhamnus  spp . ) 

Rust,    caused  by  Puccinia  coronata  Cda. ,   was   reported  on  Rhamnus   sp.    in 
Vermont    (earliest  report  July  15)    and  on  Rhamnus  alnifolia   (first  report  May  30); 
and  Rhamnus   cathartic. a  L«    in  Minnesota    (first  report  on  May  28   in  Marshall  County, 
later   reported   in  Clay  County).      In  Marshall  County,   Minnesota,    a  young  hedge  was 
found  very   heavily  infected,    while  an  old  hedge  nearby  was  only   slightly   infected'. 
(See   also   leaf  rust   of  oats  PI.   Dis.   Bui.    Sup.    8,    1920.) 

BUTTERNUT    (Juglans  cinerea) 

Spot,    caused  by  Gnononia  lento  sty  la   (Fries.)   Ces.   &  De  Not.    (Marssonia. 
.juglandis    (Lit.)   P.    Magnus),    reported  from  Iowa.   A   trace  found. 


- 


C  AMPHQR   (Cinnamomum  c amphora) 


Anthracnose,    caused  by  Gloeosporium  caiTiphorae   Sacc. ,    reported  from  Ealdwin 
County,    Alabama,    and  E ell  County,    Texas   (trace). 

Canker,    caused  by  Diplodia   sp.,    a   trace  in  Karris  County,    Texas. 

CAT  ALP  A  (Catalpa   sp.) 

Leaf  spot,    caused  by  Macro sporium  catalpae  E.   &.  M.  ,    was   reported   from 
Rhode  Island,    Connecticut,    (more  evident  than  usual,   three  reports   from  New  Haven 
County   and  one  in  Hartford  County),    Indiana   (found  in  Marshall  County  June  23  - 
weather  conditions  favorable  to    the  disease) . 

Leaf  spot,   caused  by  Phyllosticta  catalpae  E.   &  M. ,   was  present  in  New  York,1 
New  Jersey   (common   at  times  causing  heavy  leaf  fall),   West  Virginia,    South  Carolina! 
(common,   injury   to   trees  about  60%,-   found  in  Cconee   and  Greenwood  Counties),    Ohio 
(present  in  Cuyahoga,  Wayne,    Holmes,   Tuscarawas,  Morrow,    Licking  and  Franklin 
Counties,    earliest  report  June  19). 

Heart  rot,    caused  by  Polys  tic  tus   versicolor  Fries, ,   reported  from  Wayne 
County,    Ohio. 

I^af  wilt,    caused  by  Sclerotinia  sp.,   occurred  in  Ohio. 
Sap_  rot,    caused  by  Stereum  versicolor  Fries.  ,   was  reported   from  Wayne 
County,    Ohio. 

Wilt,,    cause  undetermined,    was  noticed  in  Wayne  County,    Ohio. 

CEDAR  (Thuja  sp.) 

Blight,   caused  by  Keithia   thu.j ina  Durand,    reported  from  Lewis  County, 
Washington. 

Pestalozzia  funerea  Desm. ,    present  in  Mississippi   on  T.    occidental! s   (J.F.C.) 


CHESTNUT   (Castanea   sp.) 

Blight,    caused  by  Lndothia  paralitica   (Murr.)    And, 
Gravatt,^  Office  Fo  rest  Pathology) 


(Prepared  by  G.    F. 


Area   of  generall  infection, 
•rr.  Spot  infection. 
't%ffl   General  range   of  chestnut. 


As   shown  by  the  map    the  chestnut 
bark  disease    extends   in   the  native   growth 
from  Maine  to  North  Carolina  and  west  to 
Ohio.      Observations  and  state   reports  show 
that  the  disease    is  steadily   spreading 
southward   and  westward.      In    the    northern 
part  of  Virginia  approximately  90%  °f  the 
chestnut  trees   are  at  present  diseased  while 
in  this   region  five  years   ago  not  over  1% 
of  the  trees  were   infected.     No   indications 
of  any  decrease   in   the  virulence  of  the 
disease  have  been  noted   so   far.      The  chest- 
nut grow tii  of  the  Southern  Appalachians 
apparently  will  be  killed  just  as   the 
growth   from  Maine   to  Southern  Virginia  is 
now  dying. 

In  Alabama   two  infections  on  nursery 
trees   shipped  into  the   state  were   found  by 
state   authorities  and   destroyed.      The  con- 
tinuation of  the  development  of  commercial 
chestnut  orchards  in  regions  outside  of  the 
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range  of  the  native  Chestnut  is  largely  dependent  upon  whether   state  authorities 
keep  nurseries  that  harbor   this  disease   from  shipping  trees.      In  many  cases  the 
early  stage  of  infection  with   the  baric  disease  is  impossible  of  detection  by  field 
inspeotion,    therefore,    no   tree   grown   in   an   infested  nursery   is   safe  to  be  ©hipped 
into  new  territory.      (G.    F.    Gravatt .    March    1  I  0) 

Black  canker ,   caused  by  Ivlelanconis  modonia  Tul.  ,    occurred  in  Ohio. 

Leaf  spot,    caused  by  1'arssonia  ochroleuca  B.    &  C,    reported  from  Ohio  of 
normal  prevalence   in  Ashland,    Knox,    Morrow,    Stark,    Tuscarawas  and  V/ayne  Counties. 

DOGWOOD    (Cornus   spp.) 

Canker,    caused  by  Ph. oma  corni   Fckl.,    reported  from  Minnesota  on  cultivated 
dogwood   in  Kandiyohi  County.      Earliest  report  April   15 . 

Powdery  mildew,    caused  by  Phyllactinia  corylea   (Pers.)    Karst. ,    reported 
from  Washington.      Earliest  report  September  24  at  Pullman. 

Phyllosticta  corni  West.,   present  in  West  Virginia.    (J.F.C.) 

ELDER    (Sambucus   spp.) 

Powdery  mildew,    caused  by  Microsphaera  grossulariae   (Wal.)    Lev.    reported 
from  Minnesota.      Earliest  report  August  2/|.>   Ramsey  County. 

Rust,    caused  by  Puccinia  bolleyana  Sacc.    (Aecidium  sambuci   Schw.) ,    occurred 
in  Ohio. 

ELM   (Ulmus  spp.) 

Black   spot,    caused  by  Dothidella  ulmi  Duv.,    reported  from  Virginia,   Tenn- 
essee,  North  Carolina,    Ohio  and  Nebraska.      (Present  in  Seward  County,   Nebraska) 

Leaf   spot,    caused  by  Gnomon ia  ulmea    (Sacc.)   Thum.,    reported   from  Nebraska 
and  Minnesota.'     In  the  former  it  was  quite   corrmon  over   the   state.      Earliest 
report  in   August.      Favorable  weather'  conditions   for   the  disease   due   to  quantity 
of  moisture. 

Branch   canker,    caused  by  Nectria  cinnabarina   (Tode)    Fr.,    occurred  in 
Massachusetts  and   Ohio. 

Multiple  bud,    caused  by  Fu  sari  urn  sp.  ,    occurred  in  Ohio. 

Root  rot,    caused  by   Ozonium  orrinivorum  Shear,    was  general   in  Texas.      Esti- 
mated loss   about  lfo. 

Leaf  spot,    cause  unknown,   reported   from  Kansas.      Prevalent  in  Riley 
County,    local   in  SedwicK  County.      Earliest   report  July  20. 

HAWTHORNE  (Crataegus  spp.) 

Rust,    caused  by  Gymno sp oran gium  clayariae forme    (Jacq.)   D.    C,    reported 
from  Massachusetts   and  Madison  County,    Alabama,      estimated  loss  slight.      Gymnos- 
porangium  ciavipes  C.   &  P.      (Roestelia  aurantiaca  Peck.) ,    was  more  prominent 
than  usual   in  Connecticut.      Reported  from  Fairfield   and  Tolland  Counties.      Gym- 
nosporangium   globosum  Pari.,    reported  from  Minnesota.      Present  in  eight  counties. 
Severe   in  Rice  and  moderately  severe   in  Ramsey  and  McLeod  Counties.      Gymno  sporan- 
gium   -juniper i-virginianae  Schw.,    reported  from  Iowa  by  A.    L.    Bakke  to  have   been 
found  at  Clarinda,    June  11.      Gymno sporangium  sp .    was  reported  from  Illinois. 

HICKORY   (Carya    spp.) 

Anthracnose,    caused  by  Gloeosporium  caryac  E.    &  D.  ,    occurred   in  South 
Carolina  (common,   producing  about  a  ^0%  crop  injury)    and  in  Ohio. 

Leaf  mildew,    caused  by  Micro  stroma    juglandis    (Ber.)    Sacc.  ,    reported   from 
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Orange  County  , Indiana,    May  2o. 

HONEY  LCCUST .'(Oleditsia  sp.) 

Powdery  mildew ,    caused  by  Sphaerotheoa   sp.  ,   occurred  in  Ohio. 

HORSE  CHESTNUT    (Aes cuius  hippocastanum) 

Leaf  blotch,    caused  by  Guignardia  aesculi   (Pk.)    Stewart   (Phyllosticta 
paviae  Desm.)    (P.    sphaer  ops  idea  E.   &   E.),    reported  from  New  Hampshire,    Connecti- 
cut,  New  YorA,   New  Jersey,  ■  Del  aw  are;    Virginia, '  Ohio,    Indiana'  and  Iowa.      Common 
and  causing  a  considerable   amount  of  defoliation  in  most  states. 
Earliest  reports'-  May  29, -Indiana 

July  22,    Connecticut1 
September  1^ ,    Ohio.         ■   ' 

JUMEBERRY   (Amelanchier   spp.) 

E r own  rot,    caused  by   Sclerotinia   fructigena   (Pers:)    Schr.  ,   reported    from 
Ohio,  present  in  Wayne  County. 

Leaf  spot,   caused  by  Dirnerosporium  oollinsii    (Schw.)    Thum.,    reported 
from  Minnesota.      (Earliest  report  April  25) 

JUNIPER ■ ( Juniperus  spp.) 

Rust,    caused  by  Gy mn 0 sp o ran gi urn   spp.    •  (See   aople   rust,    PI.    Dir.   Bui., 
Sup.   9,    1920.) 

LARCH    (Larix   sp.) 
Valsa  abietis   Fries,    reported  from  Ohio. 

LOCUST,   Black    (Robinia  sp . ) 
Leaf  spot,   caused  by  Sep tor ia  curvata   (R.   &  E . )    Sacc. ,    occurred  in  Ohio. 

■    MAGNOLIA   (Magnolia  spp.) 

Anthracnose,    caused  by  Colletotrichum  sp.,   was  common  throughout  South 
Carolina,    affecting  about  *j0%  of  the' trees. 

Elossom  blight,    cause  bacterial,   vas   reported  from  King  County,  Washing- 
ton.     (Earliest  report  April  29)    ' 

Leaf  spot,   caused  by   Spegazzinia  ornata  Sacc.  ,   reported  from  South 
Carolina,   occurring  in  Beaufort,   Charleston  and  Clarendon  Counties.      Severe  in 
all  cases. 

'.  MAPLE   (Acer   spp. ) 

Anthracnose,    Caused  by   Gloeosporium  apocryptum  E.   &   E. ,    reported  from 
New  Hampshire   (in  Grafton  County),   Connecticut   (apparently  more  prevalent  than 
usual),   Delaware,    Oklahoma   (in  Garvin,   Jefferson,    Logan,   Oklahoma  and  Payne 
Counties),    Ohio   (in  Ashtabula  and  Cuyahoga  Counties).  '     v.,-.. 

Earliest   reports  -  June  17 ,   Connecticut 

.    June   19,   New  Hampshire- 
■'  July,    Oklahoma 
August  1,    Ohio. 
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Bark  canker,   caused  by  CytoSpora  sp » ,    reported   from  Washington,   where  it 
apparently  was  the   cause   of  death   of   street   trees    in   Spokane. 

Black   specked  leaf   spot,    caused  by  Rhytisn.a  puncts  turn   Pries.  ,    reported 
from  South  Carolina  (in  Greenwood  and  Oconee  Counties),    Ohio   (in  Clermont   and 
Wayne  Counties)    and  Minnesota   (more  or   less  common  throughout   state).      Earliest 
reports  -  September   17 ,    Ohio   and  September  24,   Minnesota. 

Leaf  spot,    caused  by  Phyllostiota   spp.  ,    was  reported   from  Connecticut, 
Ohio   (P.    acericola  C.    &   E.)    and  Minnesota   (P.   minima    (B.    &  C.)    B.    &   E, ) . 

Winter  injury   reported   from  Defiance  and  Richland  Counties,    Ohio. 

Leaf   scorch    (non-par asi tic )    was  reported   from  New  Jersey,    Ohio    (quite 
prevalent)    and   Illinois.      H.    W.    Anderson  has  furnished  the   following  statement 
regarding  this   disease   in  Illinois: 

"LEAF  SCORCH  OF  HARD  MAPLES  IN  ILLINOIS 

"During  the  month   of  May,    a   serious  leaf  scorch   of  maples  appeared   in 
many  localities  in  Illinois.      This  disease   has  attracted  considerable  attention 
and  numerous  inquiries  have  been   received  in  regard  to   the  possibility  of  it 
spreading  to   the  healthy  trees. 

"Symptoms:-      There   are   a  number   of  types  of  the  disease,    all   of  which 
may  appear   in  a  single   locality,   but   on  a  single   tree  the   character  of  the 
injury   is  much   the   same.      When  slightly   affected,    the  leaves  show  a  mottled  ap- 
pearance  on  the  upper   surface  with  no   dead  areas.      The  under  surface   is   bronze 
colored  and  does  not  show  the  distinct  mottled  appearance  of  the  upper  surface. 
In  a  more  advanced  stage  the  leaf  area  dies,    the  leaf  becomes  distorted,    showing 
a  curled   or  cup   appearance.      Parts  of  the  tissues  remain   alive   for    some  time, 
taking  on   a  darker   green   color  than   the  normal  leaf.      These  dark   green   islands 
usually    remain  alive  until   the  leaf  falls.      Sooner   or  later,    almost  the   entire 
leaf  is  brown   and  dead   and  a   great  many-  of  the   leaves  drop   off  at  this   stage. 
In   an   advanced  stage   the   tree  appears   as   though   swept  by   fire.      Before   the   leaves 
fall  to  any  great   extent,   new  leaves  begin  to   appear    from  dormant  buds.      On   other 
trees,    another   type   of  injury   is  noted.      The   entire   surface  both  above  and  below 
takes  on  a  bronze  color  with   the   exception  of  the  main  veins  and  the   area  imme- 
diately  adjacent  which  remains  a  normal    green.      The  entire  tree  may   become   affec- 
ted or  only  a   few  limbs.      It  is  more  common,    however,    to   find  an   entire  tree   in 
the   same   stage  of  the  disease.      If  a  single  limb  shows   the   trouble,    it  is   usually 
one  which  is   more  exposed  to   the   sun  than   the   remainder  of  the   tree,    and  upon 
examining  the   foliage   on   other  parts  of  the  tree,    it  is  noticed  that  the  mottled 
appearance  is  evident  on  all   of  the  foliage.      One  of  the  peculiar  characters  of 
this  injury    is  the   fact  that  not  all  the   trees   in  an   area  are   affected,    but  only 
one  here  and  there.      For   example,    in  Springfield  where  a  long  row   of  maples  has 
been  planted,    all  of  the   same  species,    there  were  only   three  showing  the  disease. 
Another  peculiar  thing  is   that  one  tree  may   show   the    symptoms  described   as  apply- 
ing to   slightly  affected  trees  while  a  neighboring  tree  will   show  the   advanced 
stage  at  this   season  of  the  year   (June  27)  •      The  portion   of  the   leaf  which    axes 
first  varies  in  different  trees.      In    some  cases   the  dead  area  is   between   the  main 
veins  and  extends  down  to   the  petiole.      In  other  cases  it  is  confined  to   the 
outer   (distal)    of  the  leaf.      In   some  cases    it  seemed  to  be   confined  to   the  area 
adjacent  to   the  main  veins,   while  the   area  between   the  veins  will  remain  alive 
for  some   time. 

"Hosts:-      So    far   as  observed  in   Illinois,    the  leaf  scorch   seems  to   be 
confined  to   the  hard  maple   (Acer   saccharum  Marsh)    and  to    the  Norway  maple.      I 
have   observed  it  only  on  the  hard  maple  but  have  definite  information  that  it 
also  occurs  on  the  Norway  maple. 
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"Cause:-     A  careful   examination  of  material   from  a  great  many   sources 
failed  to  reveal  any  causal   organism.      The  State  Field  Entomologist  examined 
the  material   for   insects  which  might  cause  the  trouble  and   reports  that  none  are 
to  te  found,    and  that  there   is  no  evidence  of  the  trouble  being  due   to  insects. 
The  fact  that  the  disease   is   so  wide- spread  and  has  appeared  for   the   first   time, 
this   season,   points  to   the  fact  that  it  is  due  to   some  climatic  condition.      Its 
wide  distribution   also   argues  against  it  being  due   to  escaping  gas  in  the   ground 
or  to   fumes  from  industrial  plants.      There   is   no   evidence  that  it  is  caused  by 
winter  injury.      The  bark   at  the  base  of  the  tree  arid  the  roots  appear  to  be  quite 
normal.      This  season  has  been  unusual   in  many  respects.      The  winter  was  mild  and 
the  buds  expanded  at  an   early  date.      On  April  23   and-  24,'   there  was  a  heavy    frost 
with  minimum  temperatures  from  twenty-four  to   thirty-one  degrees   in  all  parts  of 
the  state.      Following  this,    there  was  a  period  Of  warm,    rather  dry  weather. 
This  was  followed  in  May  by   a  week  of  rather  cold  weather  during  which  there  was 
some  rain  every  day.      This  was  the   week   of  May  lG-21.      It  is  probable,   however, 
that  the  injury  developed  before  this  week  of  cold ,   wet  weather ,    since  different 
observers   state   that  they    saw   the  condition  as  early   as   the  middle  of  May.      It 
is  probable   that  the   trouble   is   the   result  of  the  low   temperatures  of  April  25 
and  2&,    followed  by  .the  relatively   warm,    dry  weather   of   early  May. 

"Distribution-..-     The  disease  has  been   reported  and  specimens   examined 
from  Springfield,    Decatur,   Champaign,    Urtana,    Galosturg,  Peoria,    and  Princeton. 
I   should  be  pleased   to  learn  anything  further  Concerning  the  distribution  of 
this  disease  in  the   state  of  Illinois  and   in  other  states." 

Tar   spot,    caused  by  Rhytisma   ac eri num   (Piers.)    Fr .      Although  only   reported 
from  Connecticut,   New>Jersey,   West  Virginia  and  Minnesota,    tar  spot  no  doubt 
occurred  also   in   Vermont,    New  Hampshire,    Massachusetts,   Rhode  Island.    New  York, 
Pennsylvania,   Maryland,    Kentucky,   North  Carolina,    South  Carolina,    Arkansas, 
Michigan,   Wisconsin,   Iowa,    Nebraska,    Idaho  and  Washington.      In  Preston  County, 
West  Virginia,    J.    Rutinger  found   a  large  percentage  of  the  maple   trees   infected 
so  much   so   that  hardly  a   tree  was  free   from  the  disease.      Also   that  it  appeared 
to  be  far  more  prevalent  than  he  had  ever  noted  it  in  New  York   or  Michigan. 

Mildew,    caused  by  Unc inula  aceris    (D.C.)    Sacc. ,    occurred  in  Ohio. 

The    following  list  of  maple   species  and  fungi   attacking  them  was  submitted 
by  Dr.    J.    F.    Collins,    Pathologist,    Office  of  Forest  Pathology,   U.    S.    Department 
of  Agriculture: 

Micro  stroma   sp.    found  on  Acer  platanoides   in  Ohio   and  Illinois;    on  Acer 
sp .    in  Pennsylvania. 

Cloeosporium  apocryptum  E.  &  E.  reported  found  on  Acer  platanoides  in 
Maine  and  New  Yo-k;  on  Acer  saccharum  in  Pennsylvania,  Virginia  and  Indiana; 
on  Acer  saccharum  'in  New  Jersey  . 

Sclerotium   sp.,    reported   found  on   Acer  platanoides   in  Maryland;    on  Ac er 
saccharum  in  New  York. 

Phyllosticta   acericola  C.    &   E.    reported  found  on  Acer   rutrum   in  New  Jersey; 
on  Acer   saccharun   in  New  Jersey. 

C ephal o th sc ium  roscum  Cda.    reported  found  on  Acer   sp.    in  Kansas. 

Fusarium  platanoidis  Oud.    reported  found  on  Acer   sp .    in  Virginia 

Nectria  cinnabarina  (Tode)    Fr .    on   Acer  sp.    in  Pennsylvania. 

Phyllosticta  aceris  Sacc.    reported  found  on  Acer   sp.    in  Virginia. 

OAK   (Que  re  vis   spp.) 

Anthracnose_,   caused  by  Gnomonia  yeneta  (S.   &  "S.)    Klub.,    reported   from 
New  Jersey  (common)  ,    Ohio   and  Iowa   (a"  trace")-. 
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Leaf  "blister,    caused  by  Taphrina  cuculescenr   (M.   &  D.)    Tul.   was 
reported  from  New  York   (on  ft.  -  •qoog&riea) ,   New  -Jersey    (common),   Pennsylvania,   D.    C. 
(on  ^.   velutina) ,    South   Carolina    [common  -   25%  injury),    Florida   (heavy   infection 
on   shade  trees  at  Gainesville)    and  Mississippi    (common   at  Long  leach). 

Erown   checkeja  root  rot,    caused  "by  Polyporus_   sulphurous   Fries.,    was 
reported  from  Minnesota  as   attacking  the  following  oaks:      Que re us   coccinea,   Q- 
mc'.orocarpa   and  £.    rubra. 

Shoe   string  root  rot,   caused  by  Armillaria  mellea  Vahl. ,    reported  from 
Washington   in  Levis   Count)'.      Earliest  report  June  2"]. 

White  root  rot,    caused  by  Polyporus   dryadeus   Fr.,    reported   from  Minnesota 
in  Ramsey  County   on   Q.    macrooarpa.      Earliest  report  July  31- 

Soft  heartwocd   rot,    caused  by  Polyporus   obtusus  Berk.,    reported   from 
Minnesota  on   Q.    rubra . 

White  heart  rot,    caused  by  Fomes   e verb  art ii    (E.   &    Q.)    Schrenk,    reported 
from  Minnesota   in  Ramsey   County.      Earliest  report  August  10. 

Mildew,    caused  by  Microsphaera  alni   (V/al.)   Wint. ,    found   in  Athens  and 
Wayne  Counties,    Ohio. 

Twig  blight,    caused  by  Bo tr  y o di plod i a  ravenelli,    occurred  in  Ohio. 

Shot  hole,    caused  by  Cy li n  i  re  ?p o riu-n  gTJL^jrr^u^  Scrok.,    occurred  in  Ohio. 

Rust,    caused  by  Gronartlum  cerebrum   (Fk.)    Hedge.   &  Long,    general  in 
southern  part   of  Georgia,    injury   ranging   from  5   to  2j%.    ^Estimated  loss   about  1%. 
Earliest  report  April   1. 

Leaf  blight,    caused  by  Gnomonia  veneta  (S.    &S.)    Kleb.    (Gl^pjooriurn 
nervisequum  (Fckl. )    Sacc),   present  in  New  York,   New  Jersey   (on  Q.    prinos   and 
Q.  alba)    and  D.    C.    (on   £>.    al_ba)  . 

Diplodia   lorgi  spore,  C .   &   Ell,,    present  in  Pennsylvania  on  Q.    prinos.    (J.F.C.) 

Canker,    caused  by  Kectrio   cinnebarina  Fries.,   present  in  Pennsylvania   on 
Q.  rubra.    (J.F.C.) 

Dothiorella  quercina"  (C .    &  Ell.  )'  Sacc.  ,    present  in  Pennsylvania.    (J.F.C.) 

PINE,    White    (Pinus  strobus) 

White  pine  blister   rust,    caused  by  Cronartium  ribicola  Fisher. 

"S!EA±9 S  OF  BLISTER  RUST  CONTROL   IN  IS  1.9 
(Prepared-  Dv    c.    E.    Detwiler,    Office   of  Forest  Pathology) 

"White  pine  blister  rust  has  not  been  found  in  the  Roc;.;/  Mountain  and 
Pacific  Coast  states,    after   three  years  of  scouting.-      In   the   easts. m  white  pine 
area  it  is   extending  its  range  and   increasing  in  degree  of  infection.      In  Wis- 
consin and  Minnesota,    infected  Ribes    (currants  and   gooseberries)   have  been  found 
over  an   area- app?  oximately  1^0  miles  long  and  100  milss  wide.      At  an  interstate 
conference  held  at  St.    Paul   in  October,    1919 ,    local  control   of  the  disease  on  the 
same  basis  as  now  practiced  in   England,    was  decided  upon  as   the  policy   for   the 
future.      With   general  blister  rust  infection  at  tha   eastern  and   the  western 
extremities  of  the   range  of  Pinus   strobus,    it  is   only  a  question  of  time  until 
the  disease   reaches  Michigan,   Pennsylvania,    and  other  parts  of  the   extern  white 
pine  area  in  which  no   infections  on  native  growth  have  ars  yet  been  found. 

"No    evidence  of  the  white  pine  blister  rust  has  bsen   found   in   the  Pacific 
Coast  and  Rocky  Mountain  Stages,    although   fourteen  men  c    atlnusd  to   scout  in  1919 
as  during  the  past  three  years.      The  work  has  consisted  of  locating  and  inspecting 
the  tlister  rust  hosts  that  have   entered  this   territory   from  a  region  where   tne 
disease  was  pr^se^t;    scouting  wild  plants  for  the  disease;    and  searching  for 
violations  of  the   Federal  quarantine  against  shipping  Ribes  and  five-leaved  pii^a 
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west  of  the  Great  Plains.      Several  violations  of  this  quarantine  were  found.      If 
the  sugar  pine  and  western  white  pine  are   to  "be  Kept  free  from  this  disease, 
five-leaved  pines,    and  currant  and  gooseberry  plants  from  infected  regions  mast 
"be  kept  out  of  the  West,    as  provided  by   the  quarantines  in  both  the  United  States 
and  Canada. 

"A  single  diseased  shipment  of  either  pine  or  Ribes  may  result  in  enormous 
-  losses  in  the  far  West,   both  to  private  and  Government  holdings.      The  sixty- five 
species  of  wild  Ribes  native   to   the  western  half  of  North  America  would  afford 
unbroken  chains  for   the  dissemination  of  blister   rust.      The  bushed  are   so 
numerous   in   the  white  pine   and   sugar  pine   regions   that  the  cost  of  eradication 
would  probably  be  prohibitive  in  most  localities.      A  native  rust  found  on  Rites 
in  Colorado,    Utah,  New  Mexico,    Arizona, California  and  Nevada  proved  to  be   the 
pinon  .blister  rust  (Cronartium  occidentale) .      This  is  a  peridermium  which  has 
for  its  alternate  host  the    pinbn    or  nut  pines. 

"Blister  rust  infection  on  pine  in   the  northeastern  States  is  increasing 
rapidly.      In  a  41~aCre  pine   lot  at  Littleton,   New  Hampshire,   containing  a 
total   of  5442   white  pines  averaging  6  inches  in  diameter,   3°14>    or  55%  of  the 
trees   are   infected  with   the  rust.      This   infection  is   entirely  due  to  wild 
gooseberries,    which  average  30  bushes   (199   feet  of  leaf-bearing   stem)   per  acre. 
The  oldest  infection  found  on  pine  in  this   region  is  estimated  to  have    started 
in  1906,   or  13  years  ago.      Strip  surveys  a  rod  wide,    totaling -22-5/8  miles  in 
length,    recently  were  run  out  north,    south,   east  and  west  from  this  pine  lot 
across  the  surrounding  country.      Out  of  289k  pine   trees   growing  on  these    strips, 
25.5%  have  been  attacked  by  the  disease.      In  addition,    I40I  pines  were   inspected 
in  33  widely   scattered  quarter-acre  plots,    and  {\1%  were  found  infected.      Thus, 
in  an   area  8  miles  wide  and  9  miles  long,    a  total  of  9*799  pines  were   examined 
«M&  4#359   trees,   or  44%,    found  diseased. 

"Since    the   strip  lines  give  a   fair   average,    it  appears   that  at  least 
one-fourth  of  the  pines  in  r{2    square  miles  covered  by   the   survey  in  the 
Littleton  region   are   infected  with  blister  rust.      On  another  strip  line  ^Q-7/8 
miles  long,   run  from  Lisbon  to  Wocdsville   and  Piermdnt,   N,    H.,    2. 4$  of  6,750 
trees  were  diseased.      This  shows'  that  infection   is  progressing  rapidly,    and 
that  pine  owners  should  lose  no   time  in  destroying  currant  and  gooseberry 
bushes  in  the  vicinity  of  their  pines, 

"Elister  rust  control  through   destruction  of  currant  and  gooseberry 
bushes  has  been  tried  experimentally  since  19l6,   in  cooperation  with  the  New 
England  States  and  New  York.      The   results   show  that  effective  control  of  the 
disease  is  possible,  end  that  cost  is  low  in  comparison  with  the  value  of  the 
pine  protected.      On  four  control  areas   from  which  currant  and  gooseberry  bushes 
were,  removed  in  I91G  and  early  in  1917,   no  new  pins  infections  were  found   this 
year.      Under   trained  supervision,   unskilled  laborers  quickly  attain  efficiency 
in  finding  and  destroying  95%  or  more  of  the  wild  currant  and  gooseberry 
bushes  the   first  tima  over   the  area.      In  j.919,   IO7O   accurate  checks  were  made 
to  determine   thoroughness  of  eradication  by  the  crews.      The  crews  made  642 
checks,   in  which  240.254  bushes,   or  96.4%,.    were  uprooted   in   the   first  working, 
8095  bushes   the   second  working,  9C5   the   third,   125   the  fourth,    and  10   the  girth 
time  over  the   ground,      On  eight  areas  worked   in  previous  years,    totaling  2485 
acres,    155>c59  wi13  Ribes   (95.5%)   were   found  in  the  original  working,  and  only 
7,31°  bushes,    (of  which  3121  were    sprouts   end  seedlings)    were  found  in  going 
over  the  areas  in  1919.      On  en  aflpa  basis.    62  wild  Ribes  bushes  were   destroyed 
in  the   first  working,   2  tushes  were  missed,    and  I  new  plant  developed  from  seeds 
or   sprouts. 

"Where  only  87%  of  the  wild  Ribes  bushes  were  removed   in  the   first 
working,    these  bushes  bore  96.6%  of  the  leaves.      The  leaves  on  2194  bushes 
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were  covin  ted  in  this   test.      In  the  first  working  94>429   leaves   were   destroyed, 
and  in  three   subsequent  workings,    only  ^0'j4  leaves  were   found.      Measurements 
of  the  annual  growth  of  83b  gooseterry  tushes   show  an  average  height  growth 
of  5   inches  per  year   for  4  years.      Other  counts   show    that  less    than  5%  °**   the 
gooseberry  hushes  produce   fruit,    evsn  in  favorable   crop  years.      Intensive 
study  of  Rites  seedlings  on   small  plots   shew  that  they   summer  kill  as  well  as 
winter  kill,    so  that  only  a  very  small  percentage  live   through   the   first  year. 

"Results  of   scientific   studies  by   the  Office  of  Forest  Pathology  on   the 
distribution  of  sporidia  and  the  distance   that  infection  has  actually  occurred 
upon  nines  from  known  infected  Ribes,    indicate  that  the  Rites-free    so^e 
should  be,   under   average  conditions,   200  to  3°0  yards   in  width.      Tests   of   the 
longevity  of  the   sporidia  showed  that  they  remained  viable  for  a  period  of  less 
than    ten  minutes  where   the  humidity  was.  90*     Cultivated  black  currant  (Ribes 
nigrum)    is  especially   susceptible  to  the  blister  rust,    and  the  large  volume  of 
sporidia  produced  on  the  leaves  of  this    species  may  cause   severe  pine  infection 
to  a  greater  distance   than  ^OQ  yards.      A  plantation  of  approximately  3000 
Cultivated  Ribes,   containing  about  600  bushes  of  black  currants,   has  apparently 
infected  native  pines  to  a  distance  of  1.6  miles  from  the  bushes.      In  another 
infection  area  where   there  were  only   6  cultivated  Rites,   3   °?  them  black  currants, 
there  was  no  appreciable  amount  of  pine  infection  beyond  130   feet  from  the  Ribes. 

"The  cost  per  acre  of  Ribes  eradication   is  low.      The   state   crews  eradi- 
cated Ribes  from  252,114  acres  in  1919»    at  an  average  cost  of  42   cents  per 
acre  for   labor,    or  54  cents  per  acre   including   supervision.      In  ISlO   the  average 
cost,    including  supervision,    was  60  cents  per  acre  on  133?239    acres.      This 
reduction  in  cost  was   accomplished  through  the  application  c+>  ecological 
knowledge   in  locating  wild  Ribes  in   regions  where  they  are   not  evenly  distribu- 
ted.    By   this  means,    the   average   cost  per  acre   in  New  England  was   reduced   from 
44  cents  in  1918    bo  24  cents  this  year. 

"Three  years'    experimental  work  in  spraying  Ribes  with  various  chemicals 
shows  that  dip  oil  and  fuel  oil  are   effective   in  Killing  Ribes.      It  appears  that 
this  method  will   greatly  reduce   cost  of  eradicating  Ribes  where   the  wild  bushes 
are   very  numerous. 

"In  Massachusetts,    local  cooperators    furnished  £107 5  f°r  cooperative 
eradication  of  Rites.      The   sympathetic   attitude  of  the  public   toward  blister 
rust  ccntrol  is  evidenced  by   the   fact   that   in  New  Hampshire  21,191  cultivated 
Ribes  were   destroyed,    and  compensation  was  asked  oy  only   three   owners.      Towns, 
associations,    and  individuals  in  New   York,    New  Hampshire   and  Massachusetts 
subscribed  ,721,642   for  cooperative  control.      The  necessity  for  developing  local 
control  of  the  blister   rust  is  apparent  from  the  rate   of  increase   of   the  disease 
in  the  native  pine   stands,    and  the  demonstrated  practicability  cf  Ribes   eradica- 
tion fully  justifies  pine  owners  in  undertaking   this  work  on  a  large   scale." 

PIKE   (Pinus  spp. ) 

Rusts ,  caused  by  Cronartium  filanentosum  (Pk.)  Hedge.  &  Long,  and  by 
C.  cerebrum  (Pk.)  Hedge.  &   Long,  were  reported  respectively  from  Washington 
(earliest  report  Aug.  6  in  Gtevens  Go.)  and  from  Georgia.   (Generally  in  the 
southern  section  of  state.   Injury  ranged  from  5~25%  with  a  1%   estimated  loss. 
Earliest  report  April  1  -  weather  favorable  to  the  disease.) 

Mistletoe  (Razoumofskya  sp.  )  was  reported  by  Dr.  Hsald  and  Mr,  Dana  from 
Washington  in  Stevens  County,  earliest  report  August  5« 

Leaf  cast,  caused  by  Lophodermium  oinastri  (3chr.)  Chev. ,  was  reported 
from  Washington  in  Pierce  County,  April  1 . 

Canker ,  caused  by  Ceng.ngiun  fe-rrugincsuir.  Pr.  (C.  aciet,is  (Pers.)  Rehm.), 
occurred  in  Ohio  on  the  white  nine. 
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Blight,  non-parasitic,  reported  from  Connecticut.   Apparently  less  than 
usual.   The  type  was  mostly  that  of  sun  scorched.  Reported  from  Fairfield, 
Litchfield  and  New  Haven  Counties. 

A  root  rot,  cause  undetermined,  is  under  investigation  in  Ohio.  Pound 
in  Wayne  County. 

PINE,  Austrian  (Pinus  austriaca) 

Twig  blight,  caused  by  Physalospora  cydoniae  Arnaud  (Sphaeropsis  malorum 
Berk.),  reported  from  Connecticut.   Of  rare  occurrence,  being  found  only  in 
Fairfield,  New  London  and  Washington  Counties.   According  to  Dr.  Clinton  it 
apparently  follows  winter  injury  to  the  young  twigs. 

Die-back,  caused  by  Diplodia  sp . ,  was  reported  by  Dr.  Mel.  T.  Cook  as 
having  been  very  destructive  to  the  trees  during  the  year,  in  New  Jersey. 

\i inte r  injury  in  Connecticut  killed  the  young  buds  and  twigs  along  the 
shore,  especially  in  exposed  places.  Reported  from  Fairfield,  New  London  and 
Washington  Counties. 

PINS,  Scotch  (Pinus  sylvestris) 

Rust,  caused  by  Cronartium  ccmptoniae  Arth.,  occurred  in  Ohio. 

Phoma  geniculata  (E.  &   Pr.)  Sacc,  present  in  New  Hampshire.  (J.  F.  C.) 

POPLAR  (Populus  spp.) 

Rust,  caused  ty  Mel amps or a  spp.,  reported  from  Oklahoma  (Present  in 
Garvin,  Jefferson,  Logan,  Oklahoma  and  Payne  Counties.   Earliest  report  in 
August.   Considerable  moisture  made  conditions  favorable  for  the  disease.), 
Ohio,  Iowa  (Common),  Minnesota  (Earliest  renort  September  10),  and  New  Mexico. 
(Thy  leaves  were  badly  affected.   The  disease  was  ^enural  over  the  entire 
county  of  Dona  Ana.) 

Canker,  caused  by  Cytospora  chrysosperma  (?ers.)  Fr.,  was  reported 
from  Colorado  and  New  Mexico.   Abundant  and  severe  in  Colorado.   In  some 
sections  of  the  state  at  least  $0%   of  the  trees  were  lost.   Since  the  poplar 
is  an  important  tree  in  Colorado  both  for  shade  purpose  and  for  wind  breaks, 
this  disease  is  a  serious  menace.   Canker  was  moderately  severe  in  Bernalillo 
and  Dona  Ana  Counties  in  New  Mexico,  where  the  estimated  loss  was  about  2%. 
In  Colorado  the  earliest  report  was  in  May  and  in  July  for  New  Mexico. 

Twig  blight,  caused  by  Dothichiza  populea  Sacc.  &  Eriard,  was  reported 
from  New  Jersey,  (Occasional  and  of  some  importance)  and  Minnesota  (Found  in 
Steele  County  June  17). 

Leaf  spot,  caused  by  Marssonia  populi  (Lib.)  Sacc.  and  Marssonia  castag- 
nei_  (D.  &  M. )  Sacc,  reported  respectively  from  New  Jersey  (Common)  and  Ohio. 

Powdery  mildew,  caused  by  Jnc inula  salicis  (D.C.)  v. int.  ,  reported  from 
Lake  County,  Minnesota. 

Phoma  populi  Pk.  reported  from  Minnesota.   Moderately  severe  in  Rice 
County. 

Pusicladium  radiosum  iLib.)  Lind,  present  in  Maine  on  P.  alba. (J.  F.  C.) 
SEQUOIA  (Sequoia  washingtoniana) 

Fotrytis  douglassi  Tub.  occur rod  in  Ohio. 

Cercospora  sequoiao  E.  &  E.  present  in  D.  0.  (J.  F.  C.) 
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SUMAC  (Rhus  spp.) 

Leaf  spot,  caused  by  Phyllosticta  sp.,  reported  from  Stevens  County, 
Minnesota,  July  2&   on  Rhus  glabra . 

Sop  tori  a  leaf  spot,  caused  by  Septoria  irregularis  Pk.,  reported  from 
Minnesota,  present  in  Hennepin  (earliest  report  July  26)  and  Ramsey  Counties. 

Rust,  caused  by  Pileotaria  toxicodendron  Arth.,  reported  from  Minnesota, 
earliest  report  September  A,    in  Ramsey  County. 

Cancer ,  thought  to  be  caused  by  Physalospora  cydoniae  Arnaud  (Sphaeropsis 
malorum  Berk.),  occurred  in  Ohio. 

SYCAMORE  (Platanus  spp.) 

Anthracnose,  caused  ty  Gnomonia  veneta  (S.  &  S.)  Kleb.  (Gloeosporium  nervise- 
quum  (Fckl.)  Sacc . ) ,  reported  from  New  Jersey,  Maryland,  Georgia,  Oklahoma,  Ark- 
ansas, Ohio,  Iowa,  Netraska  and  ivansas.   Except  for  Ohio  and  Iowa  the  disease 
was  quite  general.   Especially  injurious  in  Arkansas;  at  times  destructive  in  Hew 
Jersey  nurseries.   The  use  of  Bordeaux  mixture  in  Oklahoma  gave  good  results. 

Earliest  reports:   April,  Arkansas;  May  1,  Georbia;  June  %  Ohio;  and  July 
Oklahoma . 

TULIP  TREE  (Liriodendron  tulipifera) 

Leaf  spots,  caused  by  Phyllosticta  liriodendrica  Cke. ,  present  in  Maryland 
( J.  F.  C) ,  and  Gloeosporium  liriodendri  E.  «  E. ,  present  in  Ohio.   ( J.  F.  C. ) 

UMBRELLA  TREE  (Melia  sp.) 

Texas  root  rot,  caused  by  Qzonium  omnivorum  Shear,  reported  from  Texas  by 
Dr.  Tautenhaus  as  prevalent,  producing  an  estimated  loss  of  atout  10%.   Weather 
conditions  favoralle. 

WALIIUT  (Juglans  sp.) 

Leaf  spot,  caused  by  ivlarssonia  .juglandis  (Lib.)  P.  Magnus,  present  in 
Pennsylvania.   (J.  F.  C.) 

WILLOW  (Salix  spp.) 

Leaf  rust,  caused  by  Melampsora  spp.,  was  reported  from  Connecticut, 
(Earliest  report  September  l3.,  Hew  Haven  County),  Ohio  (M.  bigelowi  Thum) , 
Minnesota  (M.  Hi.;,  lov/3  "hair,  reported  on  Salix  long! folia  and  Salix  sp .  .   Earliest 
report  Aanalec  County,  May  12  on  the  stem  of  the  plant.   Found  in  Hennepin,  Wash- 
ington, Chisago  and  Kanabec  Counties),  and  Washington  (Present  in  Yakima  County). 

Rust,  caased  by  Melampsora  salicis  altae  Klet. ,  according  to  Dr.  Melhus, 
was  common  in  low a. 

Powdery  mildew ,  caused  ty  Uncinula  salicis  (D.  C.)  ".Vint.  ,  reported  from 
Ohio,  Minnesota  (A  trace  in  Lake  County),  Iowa  (Common),  and  Washington  (Moderate- 
ly severe  in  Pierce  County). 

Tar  spot,  caused  ty  Rhytisma  salicinum  Fries.,  was  reported  from  Ohio  and 
Minnesota  (Ho  doutt  quite  general,  earliest  report  from  Washington  County  August  3)« 

Wood  rot,  caused  by  Daedalea  confragrosa  (Bolt.)  Pers. ,  was  reported  from 
Minnesota. 
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DIS^^1 2?j|iN  RENTALS 

AMPBLQPSIS  sp. 

Leaf  spot,  caused  by  Guignardia  bidwellii  (E)  V.  &  R.  ,  v/as  reported 
from  New  Jersey,  Rhode  Island  (J.  F.  G.)>  Connecticut,  and  Minnesota,  where  it 
was  found  in  several  of  the  southeastern  counties. 

Powdery  mildew ,  caused  by  Unc inula  necator  (£chw.)  E.  &  E.  ( U_.  amp  el o^- 
sidis  Peck.},  reported  from  Minnesota,  of  local  occurrence. 

\STER  (Aster  sp.) 

Fusarium  wilt,  caused  by  Fusarium  sp.   The  range  for  1919  extended  across 
the  northern  half  of  the  United  States  from  the  Atlantic  to  the  Pacific  Coasts. 
In  19l3  but  two  states  reported  its  occurrence  while  in  1919  there  were  eight 
noting  its  presence,-  Connecticut  (Fairfield  and  Hew  Haven  Counties),  Ohio 
(Franklin,  Miami  and  Wayne  Counties),  Indiana  ^Tippecanoe  County),  Minnesota 
(Goodhue  County),  Kansas  (Crawford  County),  North  Dakota  (Cass  County),  Nevada 
(Washoe  County)  ,  and  Washington  '.King  County)  . 

The  disease  was  severe  in  Kansas  (o0%  injury) .   In  Nevada  all  the  plants 
in  the  bed  were  practically  killed..   In  Minnesota  there  was  slight  injury  rang- 
ing from  2-5%.   Earliest  reports  were  July  II,  Kansas;  July  22,  Connecticut; 
August,  Ohio;  July  21,  Minnesota;  August  1,  Washington. 

Powdery  mildew,  caused  by  Erysiphe  c ichor ac ear urn  D.  C.  (E.  asterum  Sch.), 
reported  from  Rice  County,  Minnesota  on  July  19 • 

Yellows ,  cause  undetermined,  more  or  less  prevalent  every  year  in  New 
Jersey.   One  occurrence  reported  from  Minidoka  County,  Idaho. 

Rhizoctonia  was  reported  as  affecting  asters  in  king  and  Pierce  Counties, 
'Washington.   Earliest  report  July  7. 

An  undetermined  disease  attached  the  asters  in  Crawford  County,  Kansas, 
and  caused  moderate  injury. 

BEGONIA  (Eegonia  sp.) 

Root  knot,  caused  by  Heterodora  radicicola  (Greef.)  Muller,,  reported 
from  Wayne  County,  Ohio  and  Marion  County,  Indiana  (.npril  14)  . 

Leaf  spot,  cause  undetermined,  reported  from  Pullman,  Washington. 

BOX  (Buxus  sp. ) 

Fusarium  rose  urn  Lk.  present  in  North  Carolina  (J.  F.  C.) 

CARNATION  (Dianthus  caryophyllus) 

Rust,  caused  by  Uromyces  oaryophyllinus  (Sch.)  Vint.,  reported  from  Con- 
necticut (New  Haven  County),  New  Jersey  (common),  Oklahoma  (Payne  County),  Ohio 
(Crawford,  Fairfield  and  Franklin  Counties),  Minnesota  (Ramsey  County),  and 
Nevada  (Washoe  County),  apparently  not  serious,   j-.poearod  on  greenhouse  stock  in 
Oklahoma  and  Minnesota.   In  Connecticut  the  Pink  and  White  Enchantress  were 
rusted. 

Stem  rot,  caused  by  Corticium  vagum  E.  k   C,  common  in  New  Jersey,  but  not 
serious. 

Stem  rot,  caused  by  Be try tig  sp. ,  occurred  in  Ohio. 

Root  knot,  caused  by  He te rod era  radicicola  (Greef.)  Muller,  a  trace  .in 
Grayson  County,  Texas. 
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CHRYSANTHEMUM  (Chrysanthemum  hortorum) 

Powdery  mildew ,  caused  by  Erysiphc  oiohoraoearum  D.  C.  (Oidium  chrysan- 
themi ) ,  reported  from  South  Carolina  (common,  /p%   injury,  ^%   estimated  loss),  Ohio 
(Wayne  County)  ,  Minnesota  (Kanabec  and  Ramsey  Counties  -  earliest  report  Nov.  l)  , 
and  Washington  (Lrysiphe  species  questioned,  earliest  report  July  30  "  slight 
appearance  in  Snohomish  County). 

Rust,  caused  by  Puccinia  chrysanthemi  Roze. ,  reported  from  Grays  Harbor 
County,  Washington,  June  11  -  unimportant. 

Ray  blight,  caused  by  Ascochyta  chrysanthemi  Stev. ,  reported  from  Cconee, 
Orangeburg  and  Richland  Counties,  South  Carolina. 

Sooty  mold,  caused  by  Fumago  sp. ,  reported  from  Texas.   Unimportant. 

Leaf  tlight,  caused  by  Cy lindrosporium  chrysanthemi  E.  &  D. ,  reported 
from  Connecticut  in  New  haven  County. 

Leaf  spot,  caused  by  Sep  tori a  chrysanthemella  Cav. ,  reported  from  Navarro 
County,  Texas. 

iviOsajc  reported  from  Chio. 

CLEMATIS  (Clematis  sp.) 

Root  knot,  caused  by  Heterodera  radicicola  (Greef.)  Mull.,  reported  from 
Washington.   Earliest  report  March  15  at  Spokane. 

DAHLIA  (Dahlia  sp.) 

Blight,  cause  unknown,  reported  by  C.  H.  Philpott  to  have  been  found  in 
Henry  and  Jasper  Counties,  Missouri,  and  by  C.  W.  Hungerford  from  Jefferson 
County,  Idaho. 

EVONYMUS  (Lvonymus  sp.) 

Leaf  spot,  caused  by  Exosporium  concentrichum  (lleald)  Wolf.,  was  comm'on 
in  Texas. 

Powdery  mildew,  caused  by  Microsphaera  evonymi  (D.  C.)  Sacc. ,  reported 
from  Minnesota.   Earliest  appearance  August  10. 

GERANIUM  (Geranium  sp.) 

Leaf  spot,  caused  by  Eacterium  erodii  Lewis,  reported  from  Ohio. 

Downy  mildew,  caused  by  Plasmopara  geranii  (Peck.)  Eerlese  and  de  Toni . , 
reported  from  Iowa.   Found  at  Stacyville  June  12  on  a  wild  species. 

Powdery  mildew,  caused  by  Sph  aero  thee  a  humuli  (Dv  C.)  Eurr.  ,  reported  on 
G.  nrnoulatum  June  lo  from  Ramsey  County,  Minnesota. 

Rhizoctonia,  caused  by  Rhizoctonia  sp. ,  reported  from  Pierce  County, 
Washington.   Earliest  report  April  11. 

R_ust,  caused  by  Uromyces  geranii  (de  C.)  Otth.  &   Wart.,  reported  on  G. 
macula  turn  June  4  from  Mower  County",  Minnesota,   ^lso  found  in  Hennepin  and  Ramsey 
Counties. 

"Dropsy"  (physiological)  reported  from  Wayne  County,  Ohio. 

GOLDEN  ROD  (Solidago  sp.) 

Powdery  mildew,  caused  by  Erysiphe  ci  chor  ace  arum  D.  C,  reported  on  S. 
canadensis  August  10  from  Ramsey  County,  Minnesota,  also  found  in  Chisago  County. 
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Rust,  caused  by  Puccjnia  caricis-sclidaginis  Arth.  on  S.  canadensis  re~ 
ported  from  Anoka,  Isanti,  Hennepin,  Ramsey,  Todd,  Wadena  and  Washington  Counties, 
Minnesota.   Earliest  report  June  20;  on  S.  serotina  reported  from  Chisago  County, 
Minnesota,  September  5* 

GOLDEN  GLOW  (Rudbeckia  laciniata) 

Powdery  mildew ,  caused  by  Erysiohe  c  ichor  ace  arum  (L.  C.)  (E.  lamprocurpa_ 
Kiokx.),  reported  August  lo  as  moderately  severe  in  McLeod  County,  Minnesota. 

KQLLY  (Ilex  sp.) 

Leaf  spot,  caused  by  Phyllos ticta  opaca  E.  &  E. ,  present  in  Pennsylvania. 
(J.  P.  C.) 

HOLLYHOCK  (Althea  rosea) 

Root  rot,  caused  by  Qzonium  omnivorum  Shear,  reported  from  Texas.  Preva- 
lent, estimated  loss  about  10%. 

HONEYSUCKLE  (Lonicera  sp.) 

Powdery  mildew ,  caused  by  Mierosphaera  alni  (Wal.)  Salm,,  was  reported 
from  Minnesota  on  Lonicera  sempervirens  (earliest  report  July  31)  and  on  Lonicera 
tatarica  (earliest  report  June  2&  in  Ramsey  County) . 

HYDRANGEA  (Hydrangea  so.) 

Leaf  spo  t ,  caused  by  Septoria  hydrangeae  lizz.,  occurred  in  Ohio. 

IRIS  (Iris  sp. ) 

Leaf  spot,  caused  by  Didymeliina  iridis  (Desm.)  H.  (Heterosporium  gracile 
(Wallr.)  Sacc),  reported  from  Connecticut,  Ohio  and  Minnesota. 

Rot ,  caused  by  Eotrytis  sp.,  reported  June  6  from  King  County,  Washington. 

Blight,  cause  undetermined,  reported  July  30  from  Snohomish  County,  Wash- 
ington. 

IVY,  English  (Hedera  sp.) 

^  leaf  spot,  cause  unknown,  reported  from  Washington.   Earliest  report 
July  24  in  Pierce  County,  moderately  severe. 

KALMIA  (Kalmia  sp.) 

Leaf  spot,  caused  by  Phyllos ticta  sp.,  present  in  New  Jersey.  (J.  F.  C.) 

LARKSPUR  (Delphinium  sp.) 

Powdery  mildew,  caused  by  Erysiphe  polygoni  D.  C.  (E.  communis  Grev.)  , 
reported  in  August  from  Ramsey  County,  Minnesota. 

LILAC  (.  Syr  in  ga  spp  . ) 
'  Blossom  blight,  cause  bacterial,  reported  from  Delaware. 


- 

Frost  injury  reported  from  Washington.  Moderately  severe  in  Okanogan  and 
Vihitman  Counties.   Earliest  report  June  i8. 

Leaf  spot,  caused  tv  Phyllostiota  halstedii  E.  8    E.f  reported  from  New 
Jersey,  of  common  occurrence. 

Powdery  mildew,  caused  by  Microsphaera  alni  (Wal.)  Salm. ,  reported  from 
Connecticut,  (moderately  severe  in  New  Haven  and  Few  London  Counties)  ,  New  Jersey 
(very  common  throughout  the  state),  Delaware,  Maryland,  South  Carolina  (common), 
Oklahoma  (local),  Ohio  (more  prevalent  than  usual,  renorted  from  19  counties), 
and  Iowa  (very  common')  . 

PEONY  (Paeonia  sp.) 

Leaf  blotch,  caused  by  Gladosporium  paeoniae  Pass* ,  reported  from 
Connecticut  and  Minnesota,   Local  in  both  states. 

Blight,  caused  by  Eotrytis  sp. ,  reported  from  Ohio  (Clinton,  Franklin, 
Montgomery  and  Tuscarawas  Counties)  and  Minnesota. 

Mosaic  (non-parasitic)  reported  from  Ohio  and  Washington. 

PHLOX  (Phlox  sp.) 

Powdery  mildew,  caused  by  Erysiphe  cichoracearum  D.  C. ,  reported  from 
Connecticut,   Present  in  Fairfield  and  Hew  Haven  Co-unties.   One  observer  wrote 
that  the  colored  varieties  were  badly  affected  while  the  white  varieties  were 
free  from  the  disease. 

Powdery  mildew,  caused  by  Sphaerotheca  humuli  (D.C.)  Burr,,  occurred  in 
Ohio. 

POPPY  (Papaver  sp.) 

Plossom  t light,  cause  uncertain,  reported  May  12  from  King  County,  Washing- 


ton. 


PRIVET  (Ligustrum  sp.) 


Anthraonose,  caused  ty  Glomerella  cingulata  (Stoneman)  Sp.  and  von  S. 
(Gloeosporium  oingulatum  Atk.),  was  reported  from  Texas  (prevalent,  estimated 
loss  about  15?  -  reported  from  Eell  County)  ,  Ohio  and  Indiana. 

Root  rot,  caused  ty  Ozonium  omnivorum  Shear,  reported  from  Ellis  County, 
Texas,   Estimated  loss  about  1%. 

Leaf  spot,  caused  by  Exosporium  concentricum  Heald  &  Wolf,  reported  from 
Harris  County,  Texas, 

\  inter  injury,  caused  by  low  temperature  and  snow,  was  very   much  less  ±n 
Ohio  than  what  usually  occurs. 


ROSE  (Rosa  spp.) 

>m 


Powdery  mildew,  caused  by  Sphaerotheca  pannosa  (Wal.)  Lev. ,  ^ reported  froi 
Connecticut,  New  Jersey,  Delaware,  Virginia,  South  Carolina,  Georgia,  Florida, 
Alabama,  Mississippi,  Louisiana,  Oklahoma,  Texas,  Arkansas,  Ohio,  Indiana,  Minneso- 
ta, Missouri,  Nebraska,  Colorado,  Nevada,  Idaho;  Washington  and  Hawaii.^  The 
disease  was  more  prevalent  than  in  1J17  and  l^lB,  of  common  occurrence  in  all  the 
states  reporting  it  except  in  Nebraska  and  Colorado.  Considerable  injury  occurred 
in  New  Jersey,  Delaware,  South  Carolina,  Georgia,  Texas,  Oklahoma,  Arkansas  and 
Ohio.   The  wet  weather  conditions  which  prevailed  in  the  states  reporting,  were 
favorable  except  Colorado  where  dry  conditions  were  experienced. 


1918 

1919 

La. 

Mar . 

La. 

Pet.    19 

-  Wash. 

May  9       -   Fla. 

Mi  s  E  . 

Mar.   2<?  - 

Miss. 

Mar . 

-  La. 

May  17     -  Gkla. 

Ckla. 

July  13   - 

Mo, 

apr.    1 

-   Ga. 

June  3     "  Chio 

Ohio 

Oct. 

Okla. 

May 

-   Ark. 

June  26  -  Colo. 

N.    Y. 

May 

-   S.    Car. 

June  28  -  Minn. 

May  8 

-   Ala. 

July  10  -  Conn. 
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Dates   of  appearance: 

mi 

Mar . 
May 
June 
July  27 
Aug.  lb 

Crimson  Rambler  and  ramble  varieties  were  the  most  susceptible  in  Oklahoma 
and  Indiana.   In  Connecticut  the  disease  was  worse  on  the  Dorothy  Perkins.   The 
Killarney  was  also  quite  susceptible  in  Indiana. 

In  Connecticut  a  conspicuous  white  felt  was  formed  on  the  hips,  and  the 
blossom  development  was  somewhat  interfertd  with. 

Lime-sulfur  was  reported  to  have  given  fair  results  in  South  Carolina. 

Llack  spot,  caused  by  Diplooarpon  rosae  Wolf.  (Actinonema  rosae  (Lib.)  Fr.), 
was  reported  of  general  occurrence  in  the  following  states:   Connecticut,  New 
Jersey,  Delaware,  South  Carolina.  Florida,  Alabama,  Mississippi,  Louisiana,  Texas, 
Arkansas,  Ohio,  Indiana,  Minnesota  and  Washington.   In  Oklahoma  only  a  trace 
appeared.   The  per  cent  of  injury  in  South  Carolina  amounted  to  about  30%,    result- 
ing in  an  estimated,  loss  of  3%  of  the  blooms.   In  Delaware  there  was  a  3%»  an<^ 
in  Arkansas  a  2%,    injury  to  the  plants.  ^ though  the  injury  ran  high  in  Louisiana 
the  loss  was  very  slight.   The  disease  was  present  to  a  considerable  extent  in  a 
greenhouse  in  Indiana.   Moist  weather  conditions  were  favorable  to  the  disease  in 
South  Carolina,  Florida  and  Arkansas. 
Dates  of  appearance: 

1919 


Apr.   1 

-   Ohio 

June ' 

-   S.    Car 

apr.    2& 

-  Ala. 

June  6 

-  Wash. 

May  21 

-   Fla. 

June  24 

-  Minn. 

May  28 

-   La. 

Sept. 

-   Okla. 

It  was  noted  in  Connecticut  that  the  tender  out-of-door  plants  and  those 
grown  in  greenhouses  seemed  more  susceptible  to  the  disease  than  the  more  hardy 
variaties. 

Rusts ,  caused  by  Phragmidium  spp.,  reported  from  Connecticut,  Arkansas, 
Ohio,  Minnesota,  Iowa,  Fevada  and  Washington,  of  common  occurrence  in  all  states 
reporting  except  in  Ohio  where  it  is  only  occasionally  met.   It  appeared  May  7  in 
Minnesota,  May  2o  in  Washington  and  June  19  in  Connecticut. 

Crown  gall,  caused  by  Bacterium  tumefaciens  S.  &■   Town,,  reported  from 
Connecticut  (caused  a  moderate  amount  of  damage  in  New  Haven  and  Middlesex 
Counties),  New  Jersey  (frequent  and  sometimes  injurious),  Ohio  (present  in 
Richland  County),  Minnesota  (present  in  Itasca  County  Aug.  2)  and  Washington 
(earliest  report  Sept.  10  -  present  in  Skagit  County). 

Anthracnose,  caused  by  Oloeosporium  rosae  Hals.,  reported  from  New  Jersey 
(common,  not  serious)  and  Ohio. 

Eud  rot,  caused  by  Botrytis  sp.,  reported  from  Washington,  present  in  King 
and  Pierce  Counties.   Earliest,  report  June  l8. 

Cane  blight,  caused  by  Lentosphaeria  ocniothyrium  (Fckl.)  Sacc,  reported 
from  New  Jersey.   Common,  produces  serious  injury  at  times, 

Leaf  spot,  caused  by  Phyllosticta  rosicola  Mass. ,  reported  from  New  Jersey. 
Abundant. 

W inter  injur.y,  reported  from  Washington  in  Thurston  and  Whitman  Counties. 

Fro st  blister,  quite  general  in  Washington.   First  report  May  14. 
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Canker,  cause  undetermined,  reported  from  Washington.   Occurred  in  Snoho- 
mish County,  earliest  report  June  3« 

SALVIA  (Salvia  sp.) 

Cladosporiura  arshidis  Thum.  reported  from  Ohio. 

SNAFDRAGON  (Antirrhinum  ma jus) 

Rust,  caused  by  Puccini a  antirrJrini  Diet.  &  Holw. ,  was  reported  from 
Pennsylvania,  Ohio,  Missouri,  Nebraska  and  Washington .   In  Pennsylvania  the  amount 
of  injury  ranged  from  slight  to  very  severe  and  in  Missouri  and  Nebraska  those 
grown  in  greenhouses  were  injured  considerably. 

Anthracnose,  caused  by  Golle to tr iohum  sp.,  was  reported  from  Pennsylvania 
(general,  injury  ranged  from  5*-10%  -  earliest  reported  appearance  July  in  Luzerne 
County)  . 

SUNFLOWER  (Helianthus  spp.) 

Powdery  mildew,  caused  by  Erysiphe  oichdracearum  D.  C,  was  reported  from 
Minnesota  or;  H.  annuus,  H.  hirsutus  and  H.  maximllianj. 

Rust,  caused  by  Puce  in  la  "h  ;1  ianthi  Sohw.  ,  reported  from  New  Jersey, 
Oklahoma,  Minnesota  and  California.   In  Minnesota  found  on  H.  annuus  and  H. 
maximiiiani, 

"Downy  mildew,  caused  by  Plasmopara  halstedii  (Pari.)  B.  &  de  T. ,  occurred 
in  Iowa. 

Wilt,  caused  by  Sclerotinia  sp.  ,  reported  from  Pierce  County,  V/ashington. 
Moderately  severe. 

Sj  J:l   P-hA  ( Lathy rus  odoratus) 

Powdery  mildew,  Ciufed  ty  brysiphe  polygpni  D.  C,  reported  from  Delaware, 
-South  Carolina  and  Minnesota.   Cf  common  occurrence  in  Delaware.   local  in 
South  Carolina.   earliest  reported  appearance  in  Minnesota,  Aug,  1'°/. 

Pod  and  root  rot,  caused  ty  Ihielavia  tasicola  (B .  &   Br.)  Zoff , ,  reported 
September  l8  from  Hamilton  County,  Ohi  . 

Stem  and  root  rot;  caused  by  Fu^ar^ium  sp.  ,  was  severe  in  Dodge  County , 
Minnesota. 

Streak,  caused  ty  Bacillus  lathyri  M.  &.   1.,  was  very  common  in  Delaware, 
producing  a  50~£>0  crop  injury. 

Mosaic,  cause  undetermined,  reported  from  Delaware,  1-2%  cro-;:  injury. 

SYR II IGA  ( vh i  1  a d  e  lp h u s  s p . ) 
Phoma  landeghemiae  (Nitsch.)  Sacc,  present  in  New  York.   (J.  P.  C.) 

TULIP  (xulipa  sp.) 

Leaf  spot  and-  blight,  caused  by  Botrytis  sp,  ,  which  followed  insect 
injury  was  reported  from  King  and  Pierce  Counties,  Washington.  Moderately  severe. 
Earliest  appearance  May  2. 

White  rot,  caused  ty  Sclerotinia  fuckeliana  (De.I.)  Pokl. ,  occurred  in  Ohio. 

White  spot,  cause  undetermined  tut  thought  to  have  teen  caused  by  smoke 
or  late  frost,  appeared  in  Connecticut  in  early  May.   There  was  one  report  of  a 
serious  nature  and  several  of  slight  injury  to  the  blossoms,  which  were  covered 
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with  small  white  spots.-   The  leaves  were  less  affected.   A  late  frost,  which 
occurred  in  May,  might  have  teen  the  cause.  'The  worst  case  though  was  from  smoke 
of  a  nearly  steel  converter „ 

VERBENA  (Verbena  sp  . ) 

Powdery  mildew,  caused  by  Erysiphe  cichoracearurn  D.  C-,  was  reported  from 
Minnesota  on  Verbena  has tat a  and  Verbena  urticaefolia.  Earliest  report  July  24. 
Found  in  Hennepin,  Anoka,  Ramsey,  McLeod,  Chisago  and  'Washington  Counties. 

VIOLET  (Viola  spp.) 

Leaf  spot,  caused  by  Phyllos biota  violae  Desm.,  reported  from  Florida 
(occasionally  found,  also  caused  by  Ceroospora  violae  Sacc.  ,  which  is  common  in 
Florida. 

Rust,  caused  by  Puccini  a  violae  (Schum.)  D,  C,  was  reported  June  26  from 
Ramsey  County,  Minnesota  on  Vicl_a  pub  esc  ens;  and  Nigredo  pedatata  (Schw.)  Arth., 
was  reported  May  30  from  Hennepin  County,  Minnesota  on  Vic la  sororia. 

Root  knot,  caused  by  Hsterodera  spp.,  was  reported  May  17  from  Bryan 
C ounty ,  Oklah oma . 

Root  rot,  caused  by  Sclerotium  rolf sii  Sacc, ,  was  abundant  in  Alabama. 


DISEASES  OF  MISCELLANEOUS  PLANTS 


CASTOR  BEAN   (Ricinus  communis) 

Root  rot,  caused  by  Ozonium  omnivorum  Shear,   reported  from  Texas 
(epidemic  in  Cameron  and  Hildago  Counties) . 

COFFEE  (Coffea  sp.) 

Black  root  rot,  caused  ty  Rosellinia  sp.  ,  was  reported  present  in  Porto 
Rico  by  J.  Matz.   Occurred  in  spots,  injury  small  except  where  individual  trees 
were  xilled. 

DANDELION  (Taraxacum  taraxacum) 

Rust,  caused  by  Puccinie.  taraxaoi  Plow. ,    of  general  prevalence  in  Minnesota! 
Twelve  counties  reporting  its  occurrence,  earliest  report  May  30  in  Ramsey  County. 

Powdery  mildew,  caused  by  Sphaerotheoa  humuli  var.  fuliginea  (Sohlect.) 
Lahn.   ( Sphaer otneca  ca  stagnei ) ',   reported  from  Minnesota  (Hennepin,  Isanti,  Lake, 
McLeod  and  Ramsey  Counties,  earliest  report  June  9  in  Ramsey  County). 

MC.TUChi  PUICJ-1ELIA 

Rust,  caused  by  Puccini a  head  sphaer ica  (Peok.)  E.  &  E. ,  reported  from 
Hennepin,  Isanti  and  Ramsey  Counties,  Minnesota.   Earliest  report  June  l8. 

LEPIPIuM  EPATALUM 

Downy  mildew,  caused  by  Peronospora  parasitica  (Pers.)  DeBary,  was  reported 

to  have  been  very  common  in  Iowa. 
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NETTLE  (Urtica  dioica) 

Rust,    caused  by  Pucciria  caricis   (Sohum.)    Reberlt,    reported  frorr,  Freeborn, 
Hennepin,   Mower  and  Ramsey  Counties,    Minnesota.      Earliest  reported  appearance 

May  30. 

SHEPHERD'S  PURSE  (Capsella  bursa-pastoris) 

White  rust,    caused  by  Albugo  Candida   (Pors.)    Roussel,    was  reported  from 
Mower  and  Ramsey  Counties,   Minnesota  to  have  been  moderately  severe. 


Mr.  E-  A-  Siegier, 

Office  of  Pruit  Diseases, 

Bureau  of  Plant  Industry, 

U«  S«  Department  of  Agriculture, 

Washington,  0.  C- 
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G.  R.  Lyman,  Pathologist  in  Charge. 
R.  J.  Haskell,  Asst.  Pathologist,     G.  H.  Martin,  Jr.,  Asst.  Pathologist. 


List  of  Collaborators  of  the  Plant  Disease  Survey  who  have  made  the 
principal  contribution  to  the  1919  annual  summary. 


It  should  be  understood  that  many  other  collaborators  and  pathologists 
have  assisted  in  gathering  data  within  the  states  but  the  following  list  in- 
cludes those  who  actually  furnished  state  reports  to  the  Washington  office. 


Alabama ••••••• 

Arizona*. 

Arkansas ...... 

Colorado 

Connecticut... 
Delaware ...... 

Florida....... 

Georgia. ...... 

Idaho 

Illinois...... 

Indiana. ...... 

xowa •...*•.... 

Kansas 

Kentucky ...... 

Louisiana.. ... 

Maine ««......» 

Maryland 

Massachusetts. 

Michigan 

Minnesota 

Mississippi... 


Dr.  0.  L.  Peltier 
Dr.  E.  F.  Hopkins 
Prof.  J.  G.  Brown 
Dr.  J.  A.  Elliott 
Prof.  H.  R.  Rosen 
Prof.  J.  G.  Leach 
Dr.  G.  P.  Clinton 
Dr.  T.  F.  Manns 
Prof.  J.  M.  LeCato 
Dr.  H.  E.  Stevens 
Dr.  C.  D.  Sherbakoff 
Prof.  J.  B.  Berry 
Prof.  J.  A.  McClintock 
Prof.  C,  W.  Hungerford 
Dr.  H.  W.  Anderson 
Dr.  F.  L,  Stevens 
Prof.  G.  H.  Dungan 
Dr.  M.  W.  Gardner 
Prof.  H.  S.  Jackson 
Dr.  G.  N.  Hoffer 
Dr.  I.  E.  Melhus 
Dr.  R.  0.  Cromwell 
Prof.  L.  E.  Melchers 
Prof.  H.  H.  Haymaker 
Dr.  W.  D.  Valleau 
Dr.  C.  W.  Edgerton 
Dr.  W.  J.  Morse 
Prof.  C.  E.  Temple 
Prof.  A.  V,  Osmun 
Mr.  W.  S.  Krout 
Dr.  E.  A.  Bessey 
Dr.  G.  H.  Coons 
Mr.  Ray  Nelson 
Dr.  E.  C.  Stakman 
Dr.  G.  R.  Bisby 
Prof.  J.  M.  Beal 


Missouri Dr.  W.  E.  Maneval 

Prof.  C.  H.  Philpott 

Montana Prof.  D.  B.  Swingle 

Dr.  H.  M.  Jennison 
Prof  H.  K.  Morris 
Nebraska....... •  Dr.  E.  M.  Wilcox 

Nevada. Prof.  C.  W.  Lantz 

New  Hampshire...  Dr.  0.  R.  Butler 

New  Jersey Dr.  M.  T.  Cook 

New  Mexico Prof.  L.  H.  Leonian  . 

New  York. •••• ...  Dr.  Chas.  Chupp 
North  Carolina..  Dr.  R.  A.  Jehle 
North  Dakota....  Prof.  H.  L.  Bolley 

Ohio Prof.  A.  D.  Selby 

Prof.  W.  G.  Stover 

Oklahoma Prof.  C.  D.  Learn 

Oregon Prof.  H.  P.  Barss 

Prof.  C.  E.  Owens 
Pennsylvania,..,  Prof.  C.  R.  Orton 
Porto  Rico......  Mr,  Julius  Matz 

South  Carolina..  Prof.  J.  L.  Seal 
South  Dakota.,..  Prof.  Manley  Champlin 

Tennessee Prof.  S.  H.  Essary 

Texas..,. •  Dr.  J.  J.  Taubenhaus 

Otah, ...........  Dr.  G.  R.  Hill,  Jr. 

Vermont Dr.  B.  F.  Lutman 

Prof*  A.  H.  Gilbert 

Virginia,, Dr.  F.  D.  Fromme 

Washington... ,.♦  Dr.  F.  D.  Heald 
Mr.  B.  F.  Dana 
Mr.  A.  M.  Frank 
West  Virginia.,.  Dr.  N.  J.  Giddings 
Prof.  Anthony  Berg 
Dr.  J.  L.  Sheldon 

Wisconsin Dr.  R.  E.  Vaughan 

Prof.  W.  H.  Wright 
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CONTENTS 


1920 


Wheat   303 

Rye 311 

Barley 313 

Oats    315 

Corn 317 

Potato    319 

Tomato   323 


Sweet  potato    325 

Dry  beans    32^ 

Snap  beans    3^7 

Cotton    329 

Peach    330 

Apple    331 


SOURCES  OF  INFORMATION 


The  data  upon  which  the    subsequent   summaries   are   based  v/as   obtained 
from  the    following   sources: 

1-      Collaborators    of  the   Plant  Disease   Survey,   as   listed  on  the 
opposite  page. 

2.      Records   of  the   1919    cereal  disease   survey,    conductel  by  the 
Office   of  Cereal  Investigations,   U.    3-    Department  of  Agriculture. 

3-     Crop   disease   specialists    in   the  Bureau    of  Plant   Industry. 

4«      Reports  and  records    2T   tr.  e   Plant  Disease  Survey. 

Collaborators  prepared  their  estinates   in  most  cases  with  the  assistance 
of   other  pathologists   associated  with  them  and  sent  them  to  the  V.'ashington   of- 
fice.     The  estimates  were    then   compared  with  the  results    of   the    cereal  disease 
survey  and  with   all  other  available  ^ata  and   in  each   case  what  v/as    considered 
to  be   a  conservative   figure  was   recorded.      These  preliminary  percentage   esti- 
mates  were  then  resubmitted  to  collaborators  and  certain  other  pathologists   for 
suggestions  and   revisions  before   issuing  the   final   figures. 


I DSTHODS 

In  computing   these   losses   the  depredations   of   insects    or  the   failure   of 
crops  because   of  weather   factors  has    not  been    taken    into   account.      Disease  a- 
lone   is   considered,    and    the  basis   for  computation  has   been   the  production  that 
would  have  been  possible  if  it  were  not  for  disease.    In  other  words,    the  act- 
ual production   is   taken   to   represent  100%  minus    the  sum  of    the  percentages    of 
loss   from  all  diseases    of  the  crop   in  question.      The  possible  production   is   ob- 
tained by  dividing   the  actual  production  by   100$  minus    the    total  percentage   of 
loss   from  all  diseases   of  tie   crop. 
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Thus-. 

Possible   production  s       Ac  tu a  j  r>  r  odu r.ti on 


luCc-   --  :-   loss   from  all  diseases   of  crop 

The   estimated  lass   from  a  given  disease,    then,    is   obtained  by  multiply- 
ing the   estimated  possible  crop  production  by  the  estimated  percentage   loss 
from   the    disease,    thus: 

Estimated  crop  loss   = Actual  production %  individual 

100%  -  %  loss   from  all   diseases     disease  loss 

Stated  algebraically  it  would  be  as  follows: 

x  =  Crop  loss,    in  units,    from  a  given   disease- 

y  *'  Estimated  possible  production  if   it  were  not    for  diseases- 

a   =  Acuta  1  croo  production  for   1he   year. 

b   =  Sum  of   estipated  percentages    of  loss   for  all  diseases   of   the 

crop, 
c   =  Estimated  percentage   loss  from  given  disease. 


100  -  b 
x   =  yc 

.'.    x   =  ac 

130  -  b 


SYMBOLS 

Certain   symbols  have  been  used  frequently  in  the  accompanying  tables. 

-   =  No  data* 

t  =  Trace-      It  indicates    that  the   loss   is   less  than  1%  but  data   are 
not  available   for   estin&tes   beyond  that.    In  some   instances, 
such   as  the  cereal  smuts,   where  many  detailed  counts   are   avail- 
able and   where    state  estimates  have    been  made   to   a   fraction  of  a 
percent,    Jfc  usually  signifies  a   small   fraction  of  1%  (less  than 
-1%  in  many  cases.  ) 

+  =  Loss   occurred   tut  amount    not  estimable.      This  is  used    (a)    where 
a   trace  is   given  as  the  percentage   loss;      (b)  when  no  production 
figures  are   given  out  when   the  percentages   show  some   loss;      (c) 
to   indicate  an  excess.      It   is  used  in  connection  with  most  of 
the   totals   to  signify    hat  the  actual  ]oss   is  probably  greater 
than  that  shown;      and    (d)    in   the   case    of  leaf  rusts   of  cereals 
where  percentages    of  affected  leaf  area  are  available  but  where 
intelligent  est! rates   of  reduction  in  yield  are   impossible   at 
this     time. 

*-   =  Occurrence  but  no   data   as    to   loss. 

*0  =  Occurrence  but   no  loss. 


a 
5 


CO 

c 

•H 
O 

•H 
•P 

■  H 

iSi 

03 
■H 

C 
"H 

c 

c 


g 

C 

•H 

r+H 

P 

CO 

•H 

CD 

5.. 

rH 

■P 

0> 

H 

-     •   CO 
—   E-MrH 


to 


C    to 

CO     CD 

co 
cfl 
a) 
to 

•H 


•H 
X>  P 
CC  CD 
C  rl 
tO   rH 

•H 
O  C-h 
P  w 


CD  -P  — 

p      p 

CO       -  "H 
CD-~ 


X! 

<P 
O 

T3. 


C 
•H 

'■£ 

J* 
i-i  do 
CO 

■H  CO' 
^•H 

C! 
C  'H 

■H    C 
C 

o  ft 
■H  -^ 
P 

O  -P 
3  tO 
"6  3 
CO    J- 

^  S 

t3  CO 
CO  P 

+->  co 

CC5 

s 
p 

co 


to 

CO 

to 

CO 
CD 
if: 
•M 

n 

o 

p 

CO 

3 
tj 

'3 

rH 
CO 
•H 

c 
c 

O 

•►H 
•P 
O 

X) 
CO 

u 

■■a 

CO 

p 


CO      |   

+      +      +      +      +•      +                        + 

+      -r      +      +               +      + 

to 

ri    Olj 

1        •     r— !      t 

1     + 

O   0>  f^  r\i  vD   i-l  CM   CO^O 

ICO^D^H^LnHfA 

CO 

<"  ^     ^ 

rH 

o- 1  o  o-co  co  cm  lo  o-  o-  ro 

CvJ  vD   C  J    (3>CO  vO  vX>  CM 

co 

x2  +) 

co  Q  -P 

r-\   ,H~0    H   h>*V-l   "^t"^J"C\JvO 

CO 

rs                                »y              1                  «h              •* 

•tfctvK,**.           «.*,», 

CO 

•3     O      .rH 

CV           H  £\J    fOH 

coco  co  c  j  cm  -vjr  r-\  co 

to 

in  »-^  e 

rH            rH                    rl    H 

+ 

+     +     +     -i-     +     +                   + 

+      +      +      +■              +      + 

lO 

lO  LO         iTiUOlfl 

LO                  LO 

rH 

%< 

i 

t 

rH 

1        1     <"     1 

1    f\l 

rH  t>-a>c3>'^  <-c    o-kvO 

1  v£>  VO   f\l    CM  v_G  DC   I-T-,  <T 

.  ?$ 

H   H  t<  ,  H  H   CM 

CM    rH   CM    rH   CI    CJ    K"\.  rH 

CT      |    —>. 

I, 


to 

co 

u  to 
CO  to 
X!    o 

•P     CO 

O   -H 

T3 


p 

H 

3 

CD 

El 

£ 

en 

CO 

3 

CO 

IT) 

PI 


,6t'- 


^. 


CO 


h   ori 

CO  CD 

X!   O    -P 


CO  I 

H  O 

CD 

XI  o 

co  O 

3  O 

rQ  v • 


CO      I 
r-i     O 

^    2 

CO  O 
3  O 

03  -—• 


c 

•— ■» 

o 

t3 

•H 

CO 

CO 

•P 

COr-H 

O 

-p 

C 

rH     0 

^  > 

p 

3 

"OXi 

o 

•H 

Tj 

rH     10 

s_^ 

H 

O 

3 

o 

!h 

PQ 

ft 

CO 

P 

co 

+3 

CO 

t    i    i    i    r 


CM    LO  v£    IN 


1      ! 


!    t>-    I 

o 


O^CM 


LO  LO 

I      I      I      I      I  IHW    I      I.WW     IM.I.O     I      I     J 


I      I 


I      IlOI      l    +    O-rHOOCTNCXiLOrO  LOVI5   in    I    HvD   -^^d    +    N    IN^ 

loco  r^w  roco  't^o  cjn     co  a>co .  <-\       vx>  o- o- 

"Nj"  O  \X5    rH  «!_!.#, 


v£> 


•■j-LT-i'^r.'^lTi-H 


CM    rHvJ- 


lO  lOlO  LO        lO  lO 

I       I    CM      I       I    H  rHCMHK^^'LOLOLiM^ICMCMCM  HJ  i 


I       I       I       I      I     +     + 


+  co  o  cm  c— ^t-  +  ro   i   <-\  +    +  "TJ-+  cm  hnhn 

hO  CU    CJ>  O-  O-       vO  LC>  CJ>        ^DlTiN 

rH   CM    rH    rH  CO  v_Q  CM    K>vD 


lC">  LO  lO 

I       I       [       |      I    +3   P  H-5   CM    rH   CM    CM    CM    P   CM      I    CM    P    P   PO  P  r-^  '.-H 


I    lT     |      I     +     +     +     +       [     +     +CM  I     H   CJ>     I    HCO   «   O   HLOO-CvI 

vX)  CM  CO           Tj-^"^t"LO'-0  C^CM   CO 

O  HO-  LOCO  CO   <vf  ^OO  ^O 

*.  K          *w          »*          «s          *, 

H  rH   rH   O   CM    CM 


I        |    CM       I       !     +J    P    +3    P       I     P    -P    0.1       I     HvO       I     rH    rH'  rH  CO    LO  O  CO    -4" 

r-i  rH   CM 


I        I     rH      I       I      +     f^H   COCO    rH    CO  LO  LO  LO.  C\J       |     H  CO    CM    r-t   CO  <q~  O  vjD 

r-\  c j  r-\  r^i  <r k^vjd  i'OOin       «?r -^f- ^- k> ct  cm  ro  ^r 

r-i  N->         CM^CM-^rHCM  O-  LOCO   CM  LO  LO  K^ 


lO  lO  lO 

I        \       '       \       I        '    rH    rH    rH    CM    CM    PO  r^N  'O  LOCO       I     HHHHHHHW 


i    r    i    i    t   +   +  coco  o-r^coco  lo cm  rH    i  c>-^1-vd    i  loco  -^rco 

CO  iTiOO  l-OOJ    N^^-ro         OO-lO        COrHI>-tv^ 
CO       ^D^T^,^  ^j-LOrH        "O^DO-O 


o^o  L^^ 


CM 


•I       r      |      I      l+JP'-vt-r-^-^-'-ON-'iLOLOCMrH      I    O  CM  CO      ICOlOCMvD 

r-i  r^   r-i    r-\  CM 


CO      t   CM      I      I      I  CO  CM   lO  O  U"vCO    O   \ST\kD   O      |    O  O  lO  |>-  lO  O  lOvJD 
CJ  ,0  0-»~0  lO'nO-O   O    O    CM   N"MM  "^CM    O-hOLO  rH   Cr-CO 

0.J  CM  rlJ^O   O-vJD   lO  ^t"  CM  CO    LO         <^Om3  (M  I^i  O-vD  CO 


H 


H    rH 


CM 


^O-O  lT ^  Q  isisno- 
u^^'vn  cm        Kiev)  irv 


co     •     • 
>  o  o 


X,  rr.  M    c   >"  ^  •  >   O  O  •     O     »     •  XI     •    C    co 

•  otO  C  .    rH      b       •  •CO-H'OrHOcOGg 

CO      *P«S      »0       »       •     CC     ID   t)     U       •       «       •tOrHXSCrH-H-H.HDO 

SS>SCi:oSSft03>r>:SWO(iiOMrHS^SM  5S 

■I 


3io 


+               +    +          +    + 

+    j-    ^  ■     +• 

+     + 

+ 

+   +   +   + 

1 

• 

co     |  — 

o-oo  c<r  i^o  o  vd  <sf 

1    0.  00   O  3D 

1    ,!4_'^- 

1      1    O- 

Lr~NCO    ^"fO 

LO 

05 

H     OTf 

[>-  r\j    LO  rfs  CM    rH  UJ  ,^i" 

rH   C  -CM    O 
J>  r  J,    ^T  rH 

K>  CV' 

OD   C\l    ^4" 

f- 

0) 

to 

CD            CD 

X  O  P 

C>  r>0  LOvX>    r-l    L  - 

sj-H 

O^O'^D  O 

w 

03 

CO   O   P 

C\l    O    «H    C — CVj    rH 

M   L>- 

r-\            r-i 

CM 

CD 

3    O    -H 

CM    H    H   CM 

o> 

CO 
•H 
T3 

CQ  ^--    E 

r-l 

+                     -r      +             +     + 

+    +     +     - 

+     + 

+ 

+      +      +      + 

vD 

lO        lO               iO 

ITA          LO 

st 

LO 

C> 

rH 
H 

Y^ 

O  UXX)  LO  octv-xxju 

lUO    Cvi     rH    — 

1    CM    CM 

1         (      rH 

vX) 

Li.  N  C\J     l^>MJ 

< 

rOPJ    rl   H     H   rH 

rH    rH 

rH 

CO        I    — 

rH    *»  TJ 

CM    LO  rH    r^>   D   O    +        I 

1       1  '-O      1       1 

r  +    i 

1         t          1 

O-vX)    rH    «"+- 

IV> 

CO 

m           CD 

hO  HvXVcTnvX)  vX> 

rrs 

-r>  »->    rH    [>- 

vX) 

CD 

■£■  Q  +i 

LOCM   fOCO   lOI*"> 

rH 

rH    CM    CM    rH 

^rj- 

S*    co 

to  O  P 

K           M 

*. 

CD     CO 

3    O    -H 

rH    r-l 

rH 

vD 

XJ     <D 

mw.e 

rH 

O    -H 

lOlO 

iO 

lO 

X5 

* 

. 

•         •         •         » 

"Sf 

^i 

cm  v<-\            ^j-^rP"    i 

1      1    CM      1      1 

i  p    i 

I          1          1 

rH            rH    rH 

CD 

CO 

H 

cc 

co      I  — 

CD 

rH      O    TS 

vO   lO  CM    rH   CM    ONri 

i  *vKo  r^i  - 

I    <ej-  + 

1          1          1 

r>-  +    +    + 

ro 

CO 

a 

0;               V 

vX>   O   CM  vX)   ^0^         rH 

r~i  o>  f>- 

LO 

CT> 

v^P 

•H 

| 

J2  o  p 

L>-  ^0-K>  -H 

LOrH 

rH 

CO 

T5 

to 

3     O    -H 

LO 

rH 

o- 

O 

CD 

CG  w    R 

rH 

P 

co 
o 

LO 

lO 

N"> 

L>- 

CD 

o 

•        ••••*». 

•        • 

• 

lO 

3 

1-5 

■b^ 

H    rH    rH    N"    rH    rH            CM 

1     rH  C\j    CM    P 

1       "   P 

I          1          1 

H+J4J+) 

• 

Tf 

* 

rH 

13 

CO       1    — 

rH 

rH      O    T-C 

+    LO  lO  f^  +    O   fO'-X"1 

1      +      +     LOCO 

1     rH    «3" 

1      1    L>- 

,H   CM    f'CO 

CT^ 

CD 

©     ^       D 

O    <st-  ry^           Q>  rH 

lO  o 

CO    LM 

G>c\J   CM   T 

rH 

•H 

£  o  p 

•    ^t-^xo 

r-\ 

rH    r-\ 

LOOO    "4"^^ 

CM 

>1 

+3 

C 

co  O  P 

3    O    -H 

H 

o 

c 

3 

fflw   E 

rH 

•H 

m 

1 

1 

lO 

LO 

CJN 

c 

■            •             •                          «            •            ■ 

• 

*       • 

• 

•              •              * 

■ 

o 

•H 
P 

o 

1 

■P    rH   CV1            P    rH    rH    rH 

1     P    P    rH    r-i 

i     rH    CM 

1          1      rH 

r^CM    CM  CM 

co     |  — .j 

£ 

rH      O    "d 

co  o  ro,  o  +   o  +    + 

|co  r^+  o 

1     r-l     + 

1          1       + 

+     +       |    H     * 

o- 

p 

<L              0) 

rH    lO(M    f-           ON 

CM   O^ 

3D 

CM 

rH 

CD 

en 

x  Q  p 

r^O  cmco 

O  rv> 

rH 

LO 

"Sf 

S-I 

2 

to   „   P 
3   O   H 

co  ^r  o-l>- 

rH    7VJ 

H 

XI 

CQ  *~-    E 

rH                         rH 

r^ — 

8 

p 

|sr\ 

Cfl 

p 

•         «         0         «                     I 

•        • 

, 

, 

E 

CO 

0  s- 

OOOOPrH-PP 

1     N-V4~P    O 

1      rH    p 

1          1       P 

P    P       1     N"> 

r\ 

•H 

eg   HHH 

* 

* 

-P 

CO 

co     1  ~-> 

K 

rH     O    T"! 

s*D    N^"^i"rH    fOOvX)    L>- 

1   OI^N  O 

1  CO     1 

1          1       + 

a  o  a  + 

y~\ 

p 

CD             CD 

^D   030COCC)^DUD   CM 

i>-0"mt> 

rH 

hO 

co 

x  o  p 

L>-C\)    OvO    M    N"> 

foro,cM 

kD 

2 

CO    O    P 

•v 

^    ^ 

^ 

3   o  .H 

H  CM 

rH  CM 

vX) 

3 

CO  v c 

H 

if>  LO  u~' 

H 

r>-_ 

CD 

sf 

r^l 

feS. 

rH              rH     r-1    CM     ^3"  LO.  lO 

* 

1            I 

1          1       P 

O  O    O   P 

» 

H 

CO      |  -— . 

H     Ofl 

ino  fj   r  oj  o  t    i 

1     +     +    +     Z) 

!    O   O 

1     1    o 

O  O     1    + 

O 

CD             CD 

OMT/             fO  CM 

CO 

x:  o  p 

L^O^          HLS 

^X3 

JD 

CO   o   P 

•*      •,                      ». 

>K 

crj 

3   O  -H 

^  -"4-                     rH 

o> 

C 

0-2 

oj  w  E 

lO 

O- 

fc                •                                                     «                • 

CM 

*ft 

vX5    O    r-    P.'OCO    P       I 
rH 

1    P  P  -1-    c 

i    O  O 

1    1   r 

O   O     1    P 

• 
LO 

C 

O 

— ■ 

•H 
P 

rOiTMOH  cjnO  CM    vf 

1    O  O  O  0>  Ot!>   lO  "5 

•=3rc\i  co 

iO  O  lOlO 

o- 

O 

rH     y   O    P 

rH    f^C^O    ^sl    CTN'^rO 

^A    -t'N-^C^i 

O    -.TO 

OCO  vO 

OOg.M 

CO 

3 

cn-c  o  p 

vX>    rH  .£>   O  O  CM   C\!   lO 

rox>  Mf- 

0>X  rH 

CM  >.X>  <D 

C-  rH    ^J-fO 

cro 

t3 

rH     CO -H 

•* 

O 

3           E 

f^i  O  O  rH  CM    L>-rH 

HfJ   fO  ^^ 

--4   L>-<£) 

rH    rv^i 

»OO^D 

o 

Li 

P3            O 

LOf^vD  lO  H 

N~\c~^         H 

rH 

rH    ^j-  CM    rH 

^j- 

(X 

H 

ij> 

CD 

•      •      ♦      ■            •            » 

CO       t.                 o 

•    '■"! 

• 

| 

Cm 

• 

P 

Q  Q    u    to         c     •    « 

CO     J3      *    P 

.     -■)    1> 

W   X!      • 

•     XI       •    -H 

CO 

C3 

5    C     •    C    as    co 

.    MH^    C 

O    rH    ^ 

•H      j      > 

CVJ      CO      CD    rH 

P 

•       •     (tl     C5     >;    CO    H   H 

C3     "J   J«J     S-     O 

^     O       > 

U    P     V 

tj    a    i<    3 

• 

CO 

SCOS««H<3 

t-1  6-<  O  <C   S 

r  -   O  3 

<i  »  s 

M    /:    O   O 

13          ! 

^11 


I 


-P 

CO 

3 

S-. 

s 

o 

-P 

co 

-  o> 

• -     rH 

CCS  !  GTN 

to'r- 1 

E-, 

CD        - 

P- 

en 

to 

CD 

■H 

CO 

73 

.' 

Q 

CO  j    CO 

■  rJ    1     ,|-| 

C   73 

•H 

C 

Sh 

o 

CD 

£ 

X! 
-P 

v—     O 

-p  73 

co    C 

3    co 

S-. 

w 

■» 

>H 

Cm  — 

cC 

CO 

CD  Q-, 
rH     CO 

31 

•  H 

0)  S-, 
3  03 
73     CO 

CD    f£ 

In 
X) 

ch  co 
O    o 

en 
73 

r-<  » 
CD  — ~ 
••H     COl 

C  -H 
•H     E 


C 
o 

•H 

-P 
O 

3 
73 
CD 
Sh 

73 
CD 

-p 

CO 

e 

■H 
■P 

to 


CO 
QCI 


o 
-p 

CD 

3, 
73 

73 
r-1 

CD 
•H 

>J 

c 

■■H 


CD 

XI  E 

to  O 

3  ■ 

ccj  o 

3  o 
o 


\sS. 


01 


0> 
X 
0} 

CQ  O 

O 

•    O 


73 

CD 

co  -p 

rH    -p 

x:   E 
to    o 

pq  O 
O 

o 


73 

CD 

CD    -p 

H  -P 

■1) 

■     X!  •  P 

k   cq  b 


So 
o 
o 


C  CD 

■5  -p 

•H  CO  -P 

-p  ct~n  ■ — 1  ■-* 

O  rH     CD  S 

o  3  O 


+  +  +     + 

O       I     f>~rH  LO 

CO  iv^i  |sr> 


+    +    +         + 
1  isn  lo  i  co  sf     vx>  o-cj>i 

H  t^  uO        tNlTMNi 

.       .  CM   CM 


+     + 
CM 


+     + 
C\J 


C\l 


+     +    + 

si" 


+    +    +  + 

I    W    lO    I    (\J    H  CM    |V^  r-i   rH 


I       I       I       I       I       I       I     +       I 


CM 


I      I      t      I    0>    I     +CC  H(^    I     + 

.     .         h  r^o-e-- 

r-r  H 


I        1        I        I        I        1 


•PI        I     fy-\     I        I        I        I        I     rH      I     -P    rH    CM    rH      I     -P 


I      +        I        I 


I   o     I 

CM 


(      I       I 


I     1     I     I     I     t     I    +    +   o    I     I     I 


cm    1  cm    11     i   r-i    1     1     1     i-pi     i    1     1     1     1     i-p-port     1 


+     +     +     +     +     +     +OI      I     +     +OI       |0|       |+      I      IOIOI 


.p+j+i-tJ-p-p+JOi     1  +3  .p  o    1     roi     i-pi    10101 


1     1   + 


I   o- 


i    CT^    I 


rH  lO 


I       !       I       I       I     -P    -P      I 


CM      I    rH     I      I    CM   iTi    I    HH      I    H  H+i  H-P 


rH    rH  M    [^CJx^"^    OJ    OJ  vi)    H    t^-O^        CO   W    ^    O    J\^H   W 

rH  CM    C3>  CM  ^O  ^-OO   CM  CO    rH  CM         CO   r-OH  lOCMCO   H  IS 


HHM 


H   iT.'si"  TOCO    l>-  r-i 


Sh 

m  0 

Oh 

0 

1) 

9 

•        * 

• 

CO        •        • 

, 

» 

■P 

M 

CO    M 

c 

>H      ^ 

. 

>  0  0 

» 

O      •       • 

X! 

• 

C    CO 

CO 

a                     $ 

CO 

c 

•     r-^ 

• 

a 

»     CO 

■H    73    rH 

O 

CO 

%    %    ~ 

-p 

CD      •    -P 

CO      • 

0 

•           » 

a    cd 

73 

cn 

ft         ft         • 

CO    rH 

fl    CH 

•  H 

•H 

■■4     O     O 

CO 

s  a  > 

s  ex" 

0 

a  s 

Ph  O 

fe 

>■ 

ES    ^    CO 

O    (in 

OHM 

is 

SH^ 

312 


CO 
CD 
CO 
CO 

0 

0) 

•H 

•o 

rH 
H 
<ri 

:   Bushels 
:C00  omitted 

+   +   ++   +  +  +  ♦   +   +                  +        +   +        +        +    + 

rH    rH                CO    K>  rH                  rH    ,H   r-l      1     N~vO      1            hO,     |            r— 
CO    O                                                                   rH                           CM 

"3' Co 

CO 

0- 

lO 

H 

*-*?. 

+      4       +    +      S-      +      +     +      +      4-                             4-              ++              +                      + 

rv^rv>           rH^ro,      o  nrAf^  I  h  w    i        co  cm       k^-poo 

0- 

rH 

CD 
CO 

co 
0 
CO 
■H 

13 

o 
-P 

CO 

0 

CO 

CO 

0 

CO 

•H 
T3 

(h 

0 
o 

Bushels 

:  000  omitted 

rH    rH     +      +  CO       l+ll.|r-H!|-r|||||||      + 

CJ   o 
hOCM 

•vr 
co 

JBS. 

M   f^r,  +J   4J  H     |    CJ      (      I      (      I    CO      1      l-PI      I      |      |      |      |      |    lO 

0- 
0 

rH 

0 

r3 

TJ 

rH 
CD 
•H 

>; 

,0 

CO 

o 

CO 

Bushels 
000  omitted 

1       I       t       11+       I       1     +       I    rH      1       1       1       1       1     +    N~l     1      1    LOO      I 

rH 

CO 

C 

O 
•H 
-P 

(     I     I     i    l   -P     I     I   -P     i   ro,   !     i     i     i     i    -P  c\i  co     l    co  O  K> 

<3- 
0 

3 
-3 
CD 
Sh 

X) 
0 
-P 

cO 
E 

•H 
-P 
CO 

-p 

CD 

w 
g 

E 

0 

+1 

CO 

Eu3he  Is 
000  omitted 

l!     |     1  O    |    +    +   *    i-    +   O    1   I*>jD    i    +    +    O  +   co  O   + 

CM 

rH 

feS. 

1       1        1       lO      l+J-PO-P-PO      |     rH   CO       |-P-PO-PrHO-P 

*                      rH                    ♦                                                      *                      * 

O 

-P 

CO 

H 

CH 
CO 

<E 

Bushels   : 

000  omitted: 

o+     i   ++  r^H    I    iho+     r  o  +     I     I     i     (    i     I     1   + 

H 

CO 

lO 

\aS. 

fH+j      |     +J+)    HH      (       1    HOH      IO+-'1      1       I       1       t       1.1       l-P 

*                    *                                                          * 

^0 

• 

C                     0 
O        .     CO    .p 

•H            H    .p 
-P    CXn   0    -H 
Orll     g 
3   a>  "     O 
Xi    rH     3 

O         CO  O 
!«                 O 

Ph 

0000-3-  -noo    (     1  co 0 to    1  oj co    \     1  vjd    iioqrj    1 

vX>  O  LO  CO  ^  I"- K^\                rH   O.CM           lO  lO                CM          fv^  ^'CO 
LOlO.^D    wOL>-CM                            HI^i                  00    CM                    rH           rH    CO    LO 

IOvJO  vX>   CM                                                                        <h 
rH 

CO 

CO 
CO 

0 
-P 
Q 

CO 

......             CO      •                              •     X      ■                                            ^ 

qgs-co        c    .   to        raco.-p.o0six:.ox;--^ 

J3      £'       •      C      OB      00        .      X    <H    .*!      G      O     rH     |^    -H      Cj      f-      3       CD      0    rH 

•       •      0     CO    >^    0    rH    -H     03     V    X     *->     O     >>   O       0     V.    -P     0  "Cj     &      5-     CO 

• 
CO 

• 

3 

313 


BARLEY 

Estimated  reduction  in  yield   of  barley  due   to  stripe    ( Helminthospor- 
ium  gramineum) ,    loose   smut  (Us  til  ago  nuda ) ,    covered  smut  (Ustil- 
ago  horde i) ,    and  leaf  rust  (  Puccinia   s  implex) ,    1919- 
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Estimated  reduction  in   yield  jf  barlej    due   to  stem   rust  (Puccinia 
^raminis,    scab   (Fusl  rium  sp  . ) ,    and  other  diseases,    1919  ♦ 
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PEACH 


Estimated  reduction   in   yield  of  poaches  duo  to   leaf  curl   (Bxoascu; 
deformans  ) ,   brown  rot   (5cl-rotinir;    eim  r^a  )  blossom  blight, 
Dnd  other  diseases,    1919* 


Production    : 

Est  in*  tc 

d   r  duction  in    /icld  du.    to 

dis    . 

5 '    • 

Browr 

1   rot  <c       :      Oth    r               : 

State: 

3ush-  Is         : 
000   omitt-d: 

Ijcaf  curl      : 

bios. 

;om  blight     dis.;,S'S        ; 

All   dis       !   s 

7° 

: Bus. (000: 

-  iff 

Bus. (000: 

<sjn 

Bus. (000 • 

c1 

Bus.  (000 

:  omitted) : 

oraittcdl ■ 

omitted) 

omitt   d) 

N.    H.: 

1-7                 # 

lo'o        : 

Mass. : 

1. 

2      - 

l^.i 

28  ! 

t 

+ 

lb.+ 

30+ 

R.    I.: 

- 

1 

•    :             ♦ 

10.: 

+ 

1. 

;            ♦ 

12. 

+ 

Conn.  : 

200        : 

1. 

:            3      I 

20.: 

51  ■ 

1. 

2 

22. 

;    56 

N.    Y.  : 

1,648        : 

5< 

:        111      : 

20.: 

4.5  1 1. 

22      • 

26.    : 

578 

N.    J.  : 

1,018        j 

6 

.    :         102      j 

30.: 

509 

/I 

63 

:40.    • 

679 

Pa.       ; 

1,200        : 

5 

.    :          86      : 

20.: 

342 

5* 

86 

52' 

1      5J4 

Del.    • 

277        : 

0. 

:          69      : 

50.; 

453  . 

10. 

«        87 

:68. 

.      589 

Md . 

731        1 

10. 

:         105      • 

.18. 

391     ; 

3- 

32 

31. 

328 

Va.      : 

928 

3 

•    :          33 

10.: 

109 

2. 

22 

15' 

164 

V.\    Va) 

:            760      ' 

5 

•    :          44 

p. 

44 

3- 

:          26 

13. 

:        11A 

N.    C. 

713        . 

3 

25 

•    10.: 

85 

1  3- 

25 

.16.  ■ 

135 

s.  c. 

4b6      s 

2 

.    :           12 

•    20. 

124 

3- 

:          19 

25. 

:        1^5 

Ga. 

7 

■    :        589 

20.1 

»  1,68a 

•  3- 

253 

:30. 

2,52b 

Ohio   - 

,428 

•  3 

15 

:      8. 

40 

•   3- 

1          15 

.14- 

70 

Ind. 

150        : 

2 

.    :            2      ■ 

t 

+  - 

•    2. 

:            2 

4-  + 

4+ 

111. 

790 

t 

:             + 

1. 

8 

:    2. 

:          16 

3'- 

:          24  + 

Mich. 

480 

:    2 

.    :          10 

:     t 

;                      + 

- 

: 

2.+ 

:          10+ 

Iowa 

3 

:    t 

:             + 

- 

•                     — 

— 

•           — 

.       + 

+ 

Mo . 

828 

t 

;                     + 

> 

26 

t 

+ 

3-  + 

26* 

Nrbr. 

:                - 

:    t 

;                       + 

•      t 

► 

,    - 

:            - 

;                + 

>                + 

Kans. 

:'              80 

:    t 

+ 

■      1. 

1 

:    2. 

:             2- 

!  3«  + 

:           3  + 

Ky. 

72G 

:    1 

.    :           8 

•    A  • 

30 

1. 

t         8 

6. 

46 

Tc  nn . 

978 

.    1 

•    :           11 

:    10. 

:        112 

:    2. 

23 

13- 

146 

Ala. 

:        1,678- 

:    t 

:             + 

:      8. 

:         94. 

.  3- 

■        36 

11.+ 

130+ 

Miss. 

:                 - 

:    t 

:             + 

:    15. 

;                       + 

:    3-  ' 

.          + 

18.+ 

+ 

Lo . 

:                 - 

:    0 

0    ■ 

:    25. 

;                      + 

:             - 

25, 

* 

Texas 

:         2,760 

:    t 

;                      + 

:      t 

;              + 

:    6. 

:        176 

:    6.- 

176+ 

Ok  la. 

:        1,0)7 

:    t 

;                      ♦ 

:       1. 

:           11 

1  3. 

1          31 

4.+ 

:          £2+ 

Ark. 

«        3.639 

:    t 

+ 

■     3- 

:        119 

5- 

!    % 

B.+ 

3l6+ 

Colo. 

:             84O 

:*0 

:             0    . 

:      0 

:             0 

:    1. 

1.+ 

8* 

N.Mpx 

l             *45 

:    - 

:             - 

:      - 

:             - 

:    - 

•           - 

: 

- 

Utah 

:         1,500 

:    - 

• 

:      - 

; 

:    - 

: 

- 

- 

Ida. 

350 

:    1 

•    j            <-- 

: 

: 

:   8. 

«          31 

9. 

35 

Wash. 

1         1.899 

:    1 

•    :           19 

:      t 

;                        + 

:    1. 

:          19 

2.+ 

38+ 

Or-  . 

■      ,  5M 

:    5 

•    :          3^ 

A  m 

:          24 

:    5-  + 

1         30 

14.* 

8^.+ 

C.lif 

i    18,^06 

•  *»■ 

j             — 

:      _ 

- 

:            — 

+ 

+ 

U.    S. 

!   51.3  p 

.  2, 

21:   1,288 

:7.71 

:  4»502 

:2.12 

!     1.236 

12.  C4 

7,026 
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Estimated   r  daction   in    /ield   of   apples   due   to  bitter   rot   ( Glonyr<»llu 
cingulata ; ,    black  rot   ( Pn.ysalospora   cydoniao  ) ,    blotch 
( Ph  'llo£'tictc.   soli'c--  ri:  ) ,     nd  c  dar  rust   (Gymrtos- 
porangium  J uni  p'~  x  i  -\  i  r^;  i  n  i h  na  c  ) ,    lcj  l^  • 


Production 
Bushels 

Estimat 

■d   r 

cL 

iction   in 

yi'  Id 

du-     to  bis-'  as< 

otut  0     ; 

Bit; 

;cr   rot 

Bla  ck   rot 

;i  otr.h 

0  di  r   rust 

Bus  - ( 000 

.Bus. (000 

Bus • (OOO 

.Bus. (000 

0 ) J  omitted 

/a 

omitted ) 

<7 

/o 

omitt :d) 

omitt. c  d) 

'    % 

: omitt'  d) 

M<    .             ! 

4-fOOO 

0 

0 

t 

+ 

0 

0 

, 

N.    H.    : 

i.510 

:•    0 

0 

t 

+ 

0 

0 

- 

: 

vt. 

1,500 

0 

0 

1. 

:        16 

0 

:          0 

- 

• 

Mass.    : 

.    3.240 

t 

;                  + 

.    1 

:        33 

0 

:           0 

:     t 

:           + 

R.    I.    : 

294 

J. 

+ 

1 

3 

0 

:           0 

:    t 

.           + 

Conn.    : 

lb, 800  " 

■  + 

.      2. 

33 

:      0 

•0 

:    t 

.           + 

N.    Y.    : 

t 

+ 

1 

193 

:      0 

:           0 

:    t 

.           + 

N.    J.    . 

2,313  ' 

i-5 

37 

•     3 

=      73 

•      t 

.           + 

:    t 

;                    + 

Pa .  ■ 

7,972 

1, 

101 

3 

:       302 

1. 

:       101 

:    1. 

:      101 

D.l.       ; 

750 

- 

-  ■ 

•    3- 

24 

:      t 

.            + 

:    t 

.            + 

Md . 

1.94s- 

■     1. 

21  ■ 

■2 

:       D 

:        6^ 

:       t 

;                   .+ 

1     -5 

:         11 

Vu .        ; 

9.959 

5- 

726 

■       3 

:      436 

:       1. 

:      145 

:15- 

:2,179 

V'.    V.  .  : 

3^78 

.     1. 

40  ■ 

5 

:      200 

•      t 

;                   + 

:    3. 

:       J20      . 

N.    C.    • 

1,108 

5- 

92 

•     8 

.       14§ 

■     5- 

!    92 

:    8. 

:       I48 

s.  c.   • 

700 

•  25. 

■     3  jb  • 

»     8. 

108       ■ 

2 

:        27 

;    2. 

:        27 

Ga,         • 

636 

10. 

107 

.  10 

•       107 

•     3- 

1        32 

:     t 

;                    + 

Ohio      : 

2,806 

1. 

:         31 

p 

:        62 

:       1. 

:        31 

:    1. 

:        31      • 

Ind. 

1,7'3'r 

1. 

:         18 

1 

:        l8 

:       1. 

:         18 

■    t 

.          + 

111.       : 

•  tm 

.    t 

+ 

:       t 

+ 

:     3- 

171     : 

:       -3 

'        17 

Mich . 

0 

:           0 

t 

+ 

:       0 

!               0 

.    t 

;                       + 

Wis. 

2,087 

.     1 

:            0  " 

t 

:           + 

0 

:           0 

.    t 

;                       + 

Minn,    j 

1,365 

*.. 

- 

4* 

+ 

0 

;           0 

.    1. 

i       15 

Iowa 

1,815 

, 

:  - 

*  _ 

_ 

*_ 

- 

1. 

19 

Mo. 

5.773 

c. « 

133 

3- 

199 

2. 

:      133 

t 

+ 

N.    D. 

- 

- 

;                 - 

_ 

!               ~           ! 

0 

0' 

*o 

0 

S.    D. 

302 

0 

0 

_ 

;                   _ 

*_ 

>           _ 

t 

+ 

U»br.     - 

1,125' 

t 

+ 

*_ 

— 

2. 

27 

2. 

27 

tans  r 

1,835 

t 

+ 

t 

+ 

3- 

.      6a 

t 

+ 

Xy- 

1,480 

1-5 

24 

3- 

;    49 

1. 

16        : 

2. 

.     33 

Tenn . 

1,563 

■-,4 

5- 

no 

5. 

110 

2,     : 

44 

Ala .       , 

617 

1- 

58 

2. 

17 

8. 

67 

t      : 

+ 

Miss. 

- 

1. 

■  - 

3- 

5- 

1      : 

- 

La  • 

- 

t- 

+ 

_ 

_    . 

*_ 

_              ; 

*0      : 

0  , 

Texas    : 

62H 

1. 

7 

1.  ■ 

7 

8. 

57      ' 

*0      : 

0. 

Okla. 

1,512 

t 

+ 

2. 

34 

8. 

136      i 

*0      : 

0 

Ark. 

4,250 

5- 

0  ,    . 

•  5 

24        : 

2.   . 

98        : 

1.     : 

49 

Mont. 

1,283 

0 

0 

0 

0        : 

0      ; 

0 

Colo. 

3.410 

0 

0 

t 

+              ; 

0      : 

0        : 

*0      : 

0 

11.    Mcx: 

1,329 

*~ 

- 

t 

+               ; 

0      : 

0        : 

0      : 

0 

Ariz* 

15^     : 

0 

0        : 

- 

—               ; 

0.    : 

0         : 

0      : 

0 

Utah     • 

779 

0    : 

0        : 

-      ; 

-              ; 

0      : 

0         : 

0      : 

0 

Ida . 

^,350' 

0      : 

0 

- 

— 

0      : 

0         : 

0      : 

0 

Vfc  sh. 

23,190 

0 

0 

- 

_             ; 

0 

0        : 

0      : 

0 

Or    , 

5,579 

0 

0 

_ 

_              ; 

0 

0        : 

0      : 

0 

Calif. 

8,640 

0     • 

0 

_ 

_ 

0      : 

0         : 

0      : 

0 

'J.    S. 

U7.^7 

1.21 

2 ,  019 

iTjf 

2,260         : 

.8 

1,325         : 

1-7: 

2,821 

APPLE   (Continued) 
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estimated  reduction   in  yield   of  apples  due    to    fin.    blight   ( Bacillus 
amylovorus) ,    scab   ( Venturis    ineequalis),    and  other   diseases , 1919 ■ 


Production    : 

1919           : 
Bushels         : 

Estimate 

d   redt 

iction   in 

yield 

dut    to    di 

S  tf 

ise  ■ 

State    : 

Pire 

i  blight      ■ 

Scab 

Oth  e  r 

diseases : 

All  diseases 

Bus.  (030   : 

:Bus.(000: 

Bus. (000: 

Bus.  (000 

000  omitted: 

/o      : 

omitted)    : 

<8 

omitted) : 

%     : 

omitted ) : 

ft 

omitted) 

Me .         : 

4,6b0      : 

—        ; 

-              ; 

+            ; 

+            ; 

■  «. 

-       ; 

+  . 

+ 

N.    H.    : 

1,513     : 

t      : 

+                ; 

5-    : 

V            ' 

- 

- 

5.  -•• 

79  + 

Vt. 

1,5^0      : 

t      : 

♦              ; 

5- 

80      : 

-      ; 

; 

6 

+ ; 

96* 

Ma  s  s .    : 

3,240     : 

t      : 

+                ; 

1. 

33      : 

-    : 

: 

2 

+  ; 

66+ 

R.    I.     : 

294     : 

t      : 

+                ; 

2 

6       : 

-    : 

- 

3 

+  ■ 

rV 

Conn .    : 

1,572      : 

t      : 

+             ; 

2 

33       : 

-    : 

: 

4 

+ 

66+ 

N.    Y.    : 

lb, 800      : 

t      : 

+             ; 

10 

1-931       ! 

0 

386       : 

13 

+  ■ 

2,510* 

N.    J.     : 

2,313      : 

1.    : 

24   ; 

- 

-    : 

- 

5 

5  + 

134+ 

Pa. 

7,972      : 

1.     : 

101         : 

13. 

1,009       : 

4'« 

404 

21 

2,119 

Del .       : 

750      : 

t       : 

+         . 

5 

%  ! 

- 

8 

+ 

65+ 

Md.         : 

I.944      : 

t       : 

+               ; 

4 

-    : 

- 

Q 
0 

5+ 

181+ 

Va.         : 

9,950      : 

•5  = 

73        : 

4' 

53l       r 

3-: 

^36       ■ 

31 

5    : 

-,•,576 

'A'.    Va.  : 

3.478      : 

1.    : 

<t0        : 

3. 

120       : 

-    : 

: 

13 

+  • 

520+ 

N.    C.     : 

1,108      : 

10.    : 

I0i5         : 

h 

74    •• 

-    : 

: 

^ 

a 

S.    C     : 

700      : 

10.     : 

135         = 

1 

13      : 

-    : 

- 

48 

Ga.         : 
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Actinomyces  scabies,  btet,  2^3- 
potato,  192. 
radish,  24L 
/-.ecidium  grossulariae,  currant,  170. 
Albino,  ^orn,'66.  ' 
,'lbugo  Candida,  horseradis'i,  2ZJ.0. 

Mustard,  240. 

radish.,  241. 

shephi  rd's   purse,    30b. 

turnip,    24I. 
ipomoe&e-pundur;.nae,    sweet  potato, 

224. 
tragopogonis,  'salsify,    27 1. 
Alfalfa,    anthr;.cnose,    7^* 
bacterial  blight,    fQ,   ' 
dodder,    71* 
downy  mildew,    7'0- 
frost   injury,    ^1. 
leaf  spot,    Cercospora,    71. 

Pseudopeziza, '  69. 
root  knot,    "]!• 
root   rot,    Fus'irium,    7I' 

Ozoniun,    fl. 

Rhizoctonia,  70* 

Sclerotinia,  7O- 
rust,  71, 
stem  disease,  Diplodia,  "Jl. 

Phoma,  71. 
Stem  spot,  71- 
white  leaf  spot,  71- 
yellowing,  7I- 
yellow  leaf  blotch,  69- 
Almond,  kernel  mold,  l6l. 

scab,  l6l - 
Alternaria  brassicae,  cabbage,  230. 

horseradish,  240. 
brassicae  nigre'scens,  cantaloupe, 
242. 

cucumber,  247  • 
panax,  ginseng,  263. 
sp. ,  apple,  135- 

beet,  254.  ' 

citrus,  175- 

cotton,  2o2. 


lettuce,  263- 

oats,  5^- 

pepper,  269. 

rhubarb,  27C 

watermelon,  2p~l. 

wheat,  37' 
turnip,  242. 
Amerosp^fam  oeroncci'HiT,  ~0vrpee ,  74. 
Ampelopsis  sp. ,  leaf  spot,  299- 

powdery  mildew,  299- 
Angul:  r  leaf  spot,  been,  232. 
cotton,  27b,  278,'  329. 
cucumber,'  247- 
currant,  I70. 
tobacco,  273' 
Anthracnose,  alfalfa,  "JO- 
apple,  126. 
asparagus,  2^3 • 
bar lev,  49. 
bean,  227,  326,  ^7. 
blackberry,  l6P- 
blue  grass,  7'D* 
c-mphor,  289* 
cant,  loupe,  242. 
citrus,  174. 
clover,  72- 
corn,  66. 
cotton,  276,  '.^29. 
cowpea,  74* 
cucumber,  24b. 
currant,  17% 
eggplant,  260. 
fescue  grass,  7^' 

fig,  177-  ' 

gooseberry,  171- 

grape,  l65- 

hickory,  290. 

magnolia,    291 • 

maple,    291- 

meadow   foxtail  grass,    79- 

oak,    293. 

oat  grass,    79- 

oats,    5"' 

orchard  grass,'  77' 
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panic  grass,  79- 
pecan,  179 « 
pepper,  270. 
potato,  263. 
privet,  302. 
raspberry,  lob. 
rhubarb,  27 0. 
rose,  303. 
rye.  40. 

snapdragon,  3^4* 
spinach,  272. 
sycamore,  298. 
tomato,  220. 
watermelon,  248. 
wheat,  33* 
.  '  wheat' grass,  80.  ' 
Aplanobacter  michiganensis, 

tomato,  220- 
stewartii,  corn,  63* 
stizolobii,  velvet  bean,  75* 
Apple,  anthracnose,  126. 
bark  cankers,  130. 
bitter  pit,  129. 
bitter  rot,  91,-  331. 
black  rot,  113,  331.  ■ 
blister  canker,  12^. 
blotch,  9b,  331. 
brown  bark  spot;  136. 
brown  rot,  128. 
canker,  Cytospora,  136. 

Myxosporium,  137« 

Radulum  bark,    137. 

Phabdoapora  bark,  137- 

Schizophyllum,  137. 

scurfy  bark,  136. 

Septobasidium,  136. 
cedar  rust,  331- 
collar  rot,  138. 
crown  gall,  127. 
drought  spot,  132. 
fall  frost  injury,  133* 
fire  blight,  II5,  332'. 
fly  spuck,  122. 
freezing  injury,  133*  ' 
fruit  rot,  135. 
fruit  spot,  121. 
hail  injury,  134* 
Jonathan  spot,  13L 
late  red  spotting,  135* 
leaf  spot,  Cercospora,  13b. 

miscellaneous,  130.  • 
measles,  137- 
miscellaneous  bark  cankers,  13b. 


miscellaneous  fruit  rots  &   spots, 

13> 
pink  rot,  135* 
powdery  mildew,  ll8. 
root  rots,  138- 

^rmillaria,  137* 

Clitocybe,  137. 

Ozonium,  137* 

Xyiaria,  137- 
rosette,  130* 
rot,  blue  mold,  128. 

Phytophthora,  135- 
rust,  103. 
scab,  84,  332- 
silver  leaf  disease,-  136. 
sooty  blotch,  122. 
spray  injury,  134. 
spring  frost  injury,  133* 
storage  rot,,13^«' 
storage  scald,  132. 
sun  scald,  133* 
water  core,  131* 
winter  injury,  133- 
Apricot,  brown  rot,  lol. 
Coryneum  blight,  lbl. 
fruit  spot,  lbl. 
leaf  spots,  lbl. 
scab,  l6l. 
water  injury,  lbl. 
Armillaria  mellea,  oak,  294* 

peach,  155* 

pear,  143* 

potato,  204» 
sp.,  apple,  137. 

cherry,  lbo. 
Artichoke  (globe)  Botrytis  sp.,  2^2. 
Artichoke  (Jerusalem),  mildew,  2^2. 
Ascochyta  caulicola, sweet  clover,  74* 
chrysanthemi,  chrysanthemum,  3^0. 
fragariae,  strawberry,  l66. 
imperfecta,  alfalfa,  71* 
pisi,  vetch,  74* 
rhei,  rhubarb,  270. 
Ash,  leaf  blight,  2b8. 
leaf  spot,"  288. 
rust,  288. 
Asparagus,  anthracnose,  2^3- 
dwarfing,  253'* 
Fusarium  sp. ,  2^3- 
malformation,  2^3» 
rust,  2^2. 
stem  rot,  253* 
Aspergillus  niger,  onion,  234. 
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Aster,  Fusarium  wilt,  299. 

powdery  mildew,  299. 

Rhizoctonia,  299.        r 

undetermined  disease,  299, 

yellows,  299. 
Avocado,  fruit  spot,  178. 

scab,  178. • 


Bacillus  amylovorus,  apple,  115,  332, 

loquat,  I78. 

pear,  138. 

plum;  159. 

quince,  143. 
atrosepticus>  potato,  193,  319. 
carotovorus,  cabbage,  238. 

carrot,  2^A. 

lettuce,  2b3 • 

'tobacco,  273. 

turnip.  2zpi. 
lathyri,  bean, .232. 

clover,  73- 

cowpea,  74* 

pea,  2&6. 

soy  bean,  75* 

sweet  pea,  3^4* 
mori,  mulberry,  172. 
solanacearum  (see  Bacterium  sola- 
nacearum) . 
sorghi,  sorghum,  69* 
sp. ,  cucumber,  248. 
tracheiphilus,  cantaloupe,  242. 

cucumber,  245*    > 

squash,  248.  • 

watermelon,  2^1. 
Bacteria,  tomato,  220,  221. 
.Bacterial  disease,  rye,  4*-' 
Bacterial  gummosis,  cherry,  l6l- 
Baeterium  angulatum,  tobacco,  273- 
atrofaciens,  wheat,  3&* 
campestre,  cabbage,  237* 

rutabaga,  24I- 

turnip,  241. 
cerasi,  cherry,  l6l- 
erodii,  geranium,  ^,00- 
glycineum,  soy  bean,  75' 
juglandis,  walnut,  179* 
lachrymans,  cucumber,  247 • 
maculicolum,  cabbage,  239 • 
malvacearum,  cotton,  276,  278, 

2^2,  329. 
ma rg male,  lettuce,"  2&4- 


medicaginis,  alfalfa,  7^* 
phaseoli,  bean,  226,  ^2G,    3^7* 

lima  bean,  264* 
pisi,  pea,  266. 
pruni,  peach,  152* 

plum,  158, 
solanacearum,  eggplant,  2^9- 

pepper,  2&9» 

potato,  190. 

tomato,  215,  323' 
tabacum,  tobacco,  273- 
translucens,  barley,  5^- 
translucens  var.  undulosum, wheat, 

32. 

tumefaciens,  apple,  127. 
beet,  253. 

blackberry,  1&9- 

grape,  163. 

peach,  153* 

pear,  142. 

pecan,  179* 

plum,  158. 

quince,  143* 

raspberry,  l68- 

rose,  303. 

walnut,  179. 
vitians,  lettuce. 
Banana,  freckle,  178 

wilt,  178. 
3arley,  anthracnose, 
bacterial  blight, 
covered  smut,.  Q2f    3^3* 
ergot,  5'^* 
false  stripe,  50- 
foot  rot,  50. 
frost  injury,  5^' 
loose  smut.,  44»  315* 
net  blotch,  49. 
powdery  -mildew,  ^0. 
Rhynchosporium  blight,  49- 
rust,  leaf,  47,  313* 

stem,  46/  314. 

stripe,  5^* 
scab,  48,  314. 
Septoria  sp-  ,  5  }* 
spot  blotch,  4>L- 
stripe,  45,  313-  • 
Basal  glume  rot,  wheat,  36. 
Bean,  angular  leaf  spot,  232. 
antaracnose,  227,  3^0,  32"7* 
bacterial  blight,  226,  326,  327. 
chlorosis,  232. 
damping  off,  232. 


2G4. 


49- 
50. 
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drop,    231. 

>"usarium  martii  phaseoli,   23d 

sp-,    230. 
leaf  spot,   232.   . 

(Dercospora,  232. 
mosaic,  22§,  326,  327. 
pod  blight,  232.  ' 

powdery  mi} dew,  23O.      ;. 
root  knot,  2^1 • 
root  rots.  326,  327. 

Gzonium,  231. 
rust,  228. 

southern  blight,  23I- 
stera  rot,  Fusarium,  230. 

Rhizoctonia,  230. 
streak,  232. 
watery  soft  rot,  23L 
3eech,  Gloeosporium  fagi,  288. 
Microstroraa  sp. ,  238. 
Phyllosticta  fagicola,  288. 
Beet,  bacterial  heart  rot,  2^4* 
crown  gall,  2^3* 
crown  rot,  2^3- 
curly  top,  254. 
Diplodia  sp.,  254. 
Pusarium  spp.  2^4* 
leaf  blight,  253.' 
leaf  spot,  Alternaria,  2^4* 

Phoma,  253. 
mosaic,  2^4- 
l&icor  sp. ,  2^4» 
Penicillium  sp.,  254. 
purple  leaf  disease,  254° 
Rheosporangium  aphaniderrnatus 
Rhizoctonia,  2^3' 
Rhizopus  nigricans,  254. 
root  knot,  2^3« 
scab,  253. 
stem  rot,  2^3- 
sugar  beet  nematode,  2^4* 
Begonia,  leaf  spot,  299. 

root  knot,  299. 
Bermuda  grass,  leaf  rust,  77* 

rust,  77. 
Birch,  canker,  288. 

Melanconium  betulinum,.  .288. 
Phyllosticta  betulina,  288. 
Bitter  pit,  apple,  129. 
Bitter  rot,  apple,  91,  331. 

cranberry,  I7I- 
Blackberry,  anthracnose,  lo9» 
cane  blight,  170. 
crown  gall,  l6»9- 
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double  blossom,  I7O-, 
leaf  blight,  170. 
leaf  spot,  169* 
orange  rusts,  l68. 
powdery  mildew,  170. 
spur  blight,  170. 
Black  canker,  chestnut,  29O. 
Black  chaff,  wheat,  32. 
Black  heart,  celery,  2^8. 
Black  knot,  cherry,  l6o. 

plum,  158^ 
Black-leg,  cabbag-e,  237. 

potato,  193,  319.      . 
Black  mold,  cabbage,  238.     ^  :,    ( 
onion,  234- 
spinach,  272. 
31ack  root,  radish,  241. 
Black  root  rot,  coffee,  3°5«' 

tobacco,  273- 
Black  rot,  apple,  113,  33^* 
cabbage,  237. 
grape,  162. 
pear,  140. 
quince,  143* 
-   rutabaga,  241* 

sweet  potato,  222,  32"> 
•  -  turnip,  24I. 
Black  speck,  rice,  67 • 
Black  spot,  cranberry,  VJ1. 
elm,  290. 
peach,  152« 
plum,  I58. 
rose,  303* 
Black  streak,  horseradish,  24O- 
Blast,  oats,  $' 

rice,  66. 
Blight,  Alternaria,  ginseng,  2b0. 
Ascochyta,  vetch,  74* 
bacterial,  alfalfa,  70. 
barley,  *)Q. 
bean,  226,  326,  327. 
lettuce,  264* 
lima  bean,  264* 
loquat,  178. 
mulberry,  172- 
pea,  266. 
sorghum,  69. - 
soy  bean,  75* 
.  walnut,  I79. 
bacterial  blade,  timothy,  76. 
Botrytis,  peony,  302* 

tulip,  304* 
Coryneum,  apricot,  l6l. 
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peach,  153* 

dahlia,  300. 

Endothia,  chestnut,  289. 

Helminthosporium,  wheat,  36. 

iris,  301. 

Keithia,  cedar,  289. 

mulberry,  172. 

Mycosphaerella,  pea,'26^, 

pear,    138. 

pine,   297. 

Rhynchosporium,    barley,   49. 
rye,   42. 

Sclerotiura,    tomato,    220.  ,'    ' 

Septoria*    pea,    268.         -  ' 

spinach,  271.       , '  •    •' 
Blister  canker,  apple,  12«p.  • 
Blister  rust,  currant,  170* 

gooseberry,  171. 

white  pine,  294. 
Blossom  blight,  lilac,  301..'  ■.-.?•■ 
peach,  330* 

poppy*  302. 

bacterial,  magnolia,  29 1. 
Blossom  end  rot,  tomato,  2lG. 

watermelon,  2^1 . 
Blotch,  apple,  9b,  331. 
Blue  grass,  anttoracnose,  7G. 

ergot,  7^« 

leaf  rust,  1&. 

leaf  spot,  Scolecotrichum,  "jG* 
Septoria,  76* 

powdery  mildew,  76. 

silver  top,  76 • 
Blue  joint  grass,  ergot,  77* 

leaf  spot,  77, 

rust,   77. 
Blue  mold   rot,    apple,    128, 

citrus,    I74* 

pear,  141. 
Boll  rot,  bacterial,  cotton,  278, 

Diplodia,  cotton,  282. 

miscellaneous,  cotton,  281. 
Borax  injury,  potato,  2 04*   .<*": 
Botryodiplodia  ravenelli,  oak,  294- 
Botryosphaeria  ribis,  currant,  I70. 
Botrytis  cinerea,  lettuce,  26l. 

douglasii,  sequoia,  297* 

sp.,  artichoke,  2^2 t 
©abToage,  .239, 
cantaloupe,  243* 
carnation,  299* 
carrot,  2^5* 
currant,  I70. 


garlic,  260- 
gooseberry,  171* 
iris,  301. 
onion,  233* 
peony,  J,02, 
raspberry,  l68« 
rose,  3^3* 
strawberry,  164* 
tulip,  304. 
Bottle  brush  grass,  Epichloe  typhina, 

78» 

leaf  spot,  78*  . 
Box,  Fusarium  roseum,  299. 
Box  elder,  canker,  288. 

sap  rot,  288. 
Branch  canker,  elm,  29Q. 
Bremia  lactucae,  lettuce,  2^2. 
Bristly  foxtail  grass,  downy  mildew, 

smut,  78* 
Broken  stem,  rye,  ^\2. 
Brome  grass,  ergot,  77* 

leaf,  spot,  77. 

powdery  mildew,    77* 

rust,    leaf,    77. 
stem,   77. 

scab,    77. 
Brown  bark  spot,    apple,    I36. 
Brown  blotch,    pear,    142. 
3rown  leaf  blight,    oats,    y$. 
Brown  r.i-ng   spot,    tomato,   220. 
Brown  rotj    apple,    128. 

apricot,    lGl. 

carrot,    2^« 

cherry,    lGo. 

citrus,    175» 

juneberry,    291» 

peach,    I44,   330. 

pear,    142. 

plum,    156 . 

quince,    144* 
Brown  spot,    corn,    &2, 
Buckeye   rot,    tomato,   217. 
Buckthorn   ,    rust,    288. 
Bud   rot,    rose,    3^3* 
Bunt,   wheat,    2,    399* 
Butternut,    spot,   288. 


Cabbage,    black-leg,    237, 
black  mold,    238. 
bla^k  rot,    237. 
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club  root,  235* 

damping  off,  238. 

decay,  239. 

downy  mildew,  238. 

drop,  239. 

leaf  infection,  239.  « 

leaf  speck,  239. 

leaf  spot,  239.        «  '  '■'"' 

bacterial,  23^. 

Phoma,  239.  ' 
lightning  injury,  240. 
mottling  disease,  239* 
nitrate,  injury,  240.   ' 
Pleospora'  sp- ,  239 • 
powdery  mildew,  239  » 
purple  spotting,  2^9, 
ring  spot,  239« 
root  knot,  238. 
root  rot,  240;      '  ;  '' 
slimy  soft  rot,  238. 
tip  burn,  240.  •' 

undetermined  disease,  239- 
wilt,  239.   ' 
yellows,  236. 
Camphor,  anthracnose,  289* 

canker,  289.     *       '  /      '' 
Canary  grass,  ergot,  78. 
rust,  leaf,  78.        " 

stripe,  *}$. 
Cane  blight,  Btftryosphaeria, 

currant,  170. "  : 

Leptosphaeria,  blackberry,  I70.' 

raspberry,'  167- 

rose,  303* 
Nectria,  currant,  17O. 
Canker,  bark,  apple,  136. 

Cytospora,  maple,'  292. 

miscellaneous,',  apple,  I36I" 

Radulum,  apple,  137* 

Rhabdospora,  apple,  137** 

scurfy,  apple,  I3G. 
Cenangium,  pine,  296. 
Cytospora,  apple,  136. 

poplar,  297.  ^:'. 

Diplodia,  camphor,  289 •     ,\ 
flax,  67. 

Macrophoma,  fig,  177- 
Myxosporium,  apple,  137* 
Nectria,  box  elder,  288. 

oak,  294. 
Phoma,  dogwood,  29O. 
Physalospora,  sumac,  298. 
rose,  304.  "* 


♦  .  1  •  i 
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Schizophyllum,    apple,    137* 

Septobasidium,    apple,    13o- 

Sphaeropsis,   birch,    288. 
Cantaloupe,' '.anthracnose,    242. 

dcwriy% mildew,    243* 

fruit   rot,   Botrytis,    243. 
Fusarium,    243* 

gray  mold  rot,   244- 

leaf  blight,  245.' 
Alternaria,  242. 

mosaic,  243*  .' v , 

root  knot",  245. 

soft  rot,  245. 

southern  blight,  243.      _  . 

tip  burn,  245. 

wilt,   bacterial,    242.        ,  , 
Fusarium,'  243*. 
Carnation,    root  knot,   299* 

rust,    299. 

stern  rot,    Bjotrytis,    2^9  • 
Corticium,    299. 
Carrot,    brown  rot,    2^5' 

leaf  spot,  254.. 

Rhizoctonia,  "254»    .. ..*. 

root  knot,  2|}4» 

rot,  bacterial. soft,  2^4» 

Sclerotium,  254-        •" 
soft,  255. 

storage  rot,  Botrytis,  '255 • 
Penicillium,  2Ff). 

watery  soft  rot,  254*  .', 
Cassava,  root  rot,  Phytophthora,255, 

Rhizoctoni'a,  255* 
Castor  bean,  root  rot,  3^5*  - 
Catalpa,  heart 'rot,  289- 

leaf  spot,  Macrospo'riurri,  289. 
Phyllosticta,  289. 

leaf  wilt,'  289." 

sap  rot,  289. 

wilt,. 289.  ,      .   , 
Cat  face,  peach,  l^o. ' 

tomato,,  22lc  '.  .  .  . 

Cauliflower,'  (see  cabbage),  235. 
Cedar,  blightV'289..  ..  .'   ' 

Pestal'qzzia  funerea,  289  •  '  ....... 

Cedar  rust,  apple,.  331- 
Celery,  "black,  heart,  258- 

crown  rot,  258. 

early  blight,  256  •' 

foot  rot,  257.  ;.  ••       '  .  ";'; 

heart  blasting,  259.   * 

heart  rot,  2^8. 

late  blight,  2^i  '/'/  '.'",' 
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leaf  spot,  258. 

Rhizoctonia,  259. 

root  knot,  259. 

root  rot,  259. 

rust,  259.  . 

stunt,  2^8. 

yellows,  258. 
Cenangium  ferrubinosum,pine,  296. 
Center  rot,  citrus,  175* 
Cophalothecium  roseum-,  apple,  135* 

maple,  293. 
Cercospora.  anftulata,  currant,  170. 

apii,  carrot,  254. 

celery,  2^6.   .'■    ■ 

apii  pastinaceae, . parsnip,  265* 

armoraciae,  horseradish.,  ^240* 

beticola,  beet,.  2^3- 
swiss  chard,  272. 

circumscissa,  cherry,  lGl.  "  ' 

citrullina,  watermelon,  251. 

cruenta,  cowpea,.  74* 

davisii,  sweet  clover,  74* 

fifer  177- 

fraxinites,  ash,  288, 
gossypina,  cotton,  282. 
longipeS,  sugar  cane,  287*  "' 
mali,  apple,  136. 
medicaginis,  alfalfa,  'Jl. 

clover,  73* 
nicotianae,  tobacco,  273*  "' 
per sonata,  peanut,  269* 
sequoiae,  sequoia ,;  297*  •'  • 
sp» ,  bean,  232.  <•■' 

lettuce,  263« 

pecan,  179- 

pepper,  2o9- 

turnip,  242. 
viticola,.  i'grape,  1©3* 
Cercosporella  albo-macularts, 

turnip,  242.       '  -  '   "i 
persicae,  peach,  155* 
Cereal  and  forage  crops,- !'• 
Charcoal  rot,  sweet  potato,  22b- 
Cherry,  bacterial  gummosis,  lbl. 
black  knot,  loO- • 
brown  rot;  lbO. 
die- back,  lGl. 
frost  injury,  l6l. 
gummosis,  lbl. 
leaf  spot,  159. 
nitre  injury,  lbl. 
powdery  mildew,  loC 
root  rot,  Armillaria,  •  lGO- 


Clitocybe,  loO- 

sap  rot,  lbl. 

shot  hole,  ]bl. 

silver  leaf,  lGl. 

winter  injury,  lbl- 

witches  broom,  lGo. 
Chestnut,  black  canker,  290. 

blight,  289. 

leaf  spot,  290. 
Chinese  cabbage,  leaf  spot,  240. 
Chlorosis,  bean,  232. 

pear,  143* 

plum,  159* 

potato,  205* 
Chrysanthemum,  leaf  blight,  300* 

leaf  spot,  300. 

mosaic,  3^3* 

powdery  mildew,  3^0. 

ray  blight,  300. 

rust,  300. 

sooty  mold,  ^00. 
Chrysophlyctis  endobiotica,  potato, 

194. 
Citrus,  anthracnose,  174* 
blue  mola  rot,  174* 
brown  rot,  175*  ■ 
center  rot,  175" 
foot  rot,  17.5.. 
gummosis,  175* 
me.Unose,  173*  *< 
scab,  172. 
scaly  bark,  175* 
stem  end  rot,  173,  17s) • 
wither  tip,  174*  • 
Cladosporium  aphidis,  salvia,  3^4* 
carpophilum,  almond,  lbl. 

apricot,  lGl. 

peach,  1^0* 

plum,  .158. 
citri,  citrus,  172. 
cucumerinum,  cucumber, , 247* 
fulvum,  tomato,  219 » 
herbarum  citricolum,  citrus,  175- 
macrocarpum,  spinach,  27$. 
paeoniae,  peony,  J>§2. 
sp. , avocado,  178. 

cowpea,  74* 

wheat,  37' 
Claviceps  paspali,  Paspalum  grass, 79- 
purpurea,  barley,  ^Q> 

oats,  5^* 

rye,  41-  . 

wheat,  35* 

•  .  .  .  1 
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sp.,  blue  grasses,  76. ' 
blue  joint  grass,  77* 
brome  grass,  77* 
canary  grass,  7^* 
fescue  grass,  7®* 
orchard  grass,  77' 
timothy,  75* 
wheat  grass,  80. 
wild  rye,  8l. 
Clematis,  root  knot,  300- 
Clitocybe,  apple,  137*   ' 
monadelpha,  peach,  155* 
so.,  cherry,  loO. 
Clover,  anthracnose,  ^2. 
crown  rot,  73* 
dodder,  73. 

leaf  spot,  G'ercospora,  73* 
Macrosporium,  73* 
Pseudopeziza,  ^1. 
mosaic,  73* 
nematode,"  72. 

powdery  mildew,  73.       f. 
red  leaf,  73. 
root  rots,  73« 

Sclerotinia,  73" 
rusts,  72. 
sooty  spot,  73' 
streak,  73- 
Club  root,  cabbage,  235. 
kale,  240. 
radish,  241. 
turnip,  241.  • 
Cob  rot,  corn,  66. 
Coccomyces  hiemalis,  cherry,  159* 

prunophorae,  plum,  I58. 
Coffee,  black  root  rot,  305. 
Collar  rot,  apple,  -138  • 

tomato,  219 » 
Colletotrichum  cereale,  barley,  49 
blue  grass,  7^' 
fescue  grass,  fQ, 
meadow  foxtail  grass,  79* 
oat  grass,  79- 
oats,  58' 

orchard  grass,  77* 
panic  grass,  79- 
rye,  40. 
wheat,  33. 
wheat  grass,  80. 
oowpea,  74. 

erumpens,  rhubarb,  270. 
falcatum,  sugar  cane,  286. 
gloeosporioides,  citrus,  174. 


gossypii,  cotton,  3^9- 
iagenarium,  cantaloupe,  242. 

cucumber,  246 

watermelon,  248.  " 
lindemuthianum,  bean,  227,  326,327* 
nigrum,  pepper,  270. 
phomoides,  tomato,  220. 
sp.  asparagus,  2^3* 

avocado,-  178. 

corn,  66. 

magnolia,-  291. 

pepper,  270. 

potato,  203« 

snapdragon,  3^4* 
spinaciae,  spinach,  272. 
trifolii,  alfalfa,  70. 

clover,  72. 
Coniosporium  sp. ,  corn,  66. 
Coniothyrium  diplodiella,  grape, 163* 
Cora  rot,  taro,  272. 
Corn,  albino,  66. 
anthracnose,  66. 
bacterial  leaf  spot,  65. 
bacterial  wilt,  63. 
brown  spot,  62. 
cob  rot,  66. 
ear  rot,  Biplodia,  65* 

Fusarium,  60,  317'  '-•■"' 

Gibberella,  hO.  , 
head  smut,  65  • 
leaf  blight,  65. 
Physoderma,  62,  317"  ' 
purple  sheath  spot,  65* 
root  rot,  bacterial,  6*3« 

Fusarium,  60,  3^7" 

Gibberella,  60. 
rust,  64* 

leaf,  317. 
smut,  59,  317. 
stalk  rot,  Fusarium,  oO. 

Gibberella,  60» 
stem  rot,  66. 
Corticium  vagum,  carnation,  299- 
vagum  solani,  beet,  253* 

cabbage,  238. 

potato,  190. 
Coryneum  beijerinckii,  apricot,  lbl. 

peach,  153. 
Cotton,  angular  leaf  spot,  27b,  270, 

329. 
anthracnose,  27b,  329« 
boll  rot,  .bacterial,  278. 

Eiplodia,  282, 
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miscellaneous,  23l. 

leaf  spot,  Altcrnaria,  282. 
Cercospora,  282. 
miscellaneous,  281. 

lightning  injury,  282. 

malnutrition,  276,  280. 

Ozonium  omnivorum,  276,  28l. 

production  by  states,  275* 

Rhizoctonia,  28l. 

root  knot,  27b,  279,  329, 

root  rot,  280. 

rust,  276. 

sore  shin,  282. 

wet  weather  injury,  282. 

wilt,  276. 

Pusarium,  277,  329. 
Covered  smut,  barley,  i]2f   j*13* 

oats,  315* 
Covered  kernel  smut,  sorghum,  68- 
Cowpea,  anthracnose,  7*f* 

leaf  spot,  Amerospqrium,  74* 
Cercospora,  74* 
P  hyllosticta,.  74.'.,. 

ppd  spot,  74. 

powdery  mildew,  74. 

Rhizoctonia  sp. ,  74' 

root  knot,  74. 

root  rot,  74*  «  • • 

rust,  74.  t  ■(  ','s 

streak,  74*  . 

wilt,  74.  ,: 

Crab  grass,  leaf  spot,  78* 

smut,  7^« 
Cranberry,  bitter  rot,  I7L 

black  spot,  171- 

early  rot,  171. 

end  rot,  171. 

red  leaf  spot,  r71« 

ripe  rot,  171 • 

Sclerotinia,  171. 
Crinkled  leaf,  pepper,  270. 
Cronartium  cerebrum,  oak,  294* 
pine,  296. 

comptoniae,  scotch  pine,  297* 

filamentosum,  .pine,  296. 

occidentale,  Ribes,  295. 

ribicola,  currant,  170. 
gooseberry,  171* 
white  pine,  294* 
Crop  losses,  3°7* 
Crown  gall,  apple,  127. 

beet,  253. 

blackberry,  lo9« 


grape,  163. 

peach,  153* 

pear,  I42. 

pecan,  179 ♦ 

plum,  158. 

quince,  143*   ! 

raspberry,  lb8. 

rose,  303.  '  ' 

walnut,  179. 
Crown  rot,  bacterial,  celery,  258- 
rhubarb,  271. 

Phoma,  beet,  253* 

Sclerotinia,  clover,  73. 
radish,  24I. 

stawberry,  lG6. 
Crown  rust,  oats,  y^9   315* 
Crucifers,  235. 

Cryptosporella  viticola,  grape,  163. 
Cucumber,  angular  leaf  spot,  247. 

anthracnose,  24b- 

damping  off,  248. 

downy  mildew ,  24b. 

drought  injury,  24$.. ui 

frost  injury,  248. 

mosaic,  245* 

leaf  spot,  247; ,,  ,' 

root  knot,  2,48« 

scab,' 247.   •  • 

soft  rot,  ,.248. 

stem  f-ot/'247; 

watery  soft   rot/  '247 v' 

wilt,   bacte'rial,    245. 
Fusarium,   248. 
Cuonrbits,   242. 
Curly  dwarf,   potato,   203 • 
Curly  leaf,    sweet  potato,    22b. 
Curly  top,,  beet,   254. 
Currant,    angular   leaf  spot,    170. 

anthracnose,    I7O. 

blister  rust,    170- 

cane  blight,    Bdtryosphaeria,r7d. 
Nectria, "170. 

die-back,   170. 

Gloeosporium  ribis,  170. 

leaf  spot,  170. ' 

rusts,  170. 
Cuscuta  arvensis,  potato,  204« 

epithymum,  clover,  73- 

sp.,  onion,  235* 

spp.  alfalfa,  71. 
clover,  71* 
Cylindrosporium  brassicae,  Chinese 
cabbage,  24O. 
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chrysanthemi,  chrysanthemum,  r$00> 
quercus,  oak,  2*94'         r 
Cystospora  batata,  potato,  ,-2oA*;.  , 

sweet  potato,  223,  3<\>'"   ■• 
chrysoperrna,  poplar,  2'97- 
sp.  ,  apple,  136'      -   .,...' 

maple,  292,        '-■ ." 


D 


Daedalea  conf  ragrosa),'  willow. ' 296.'^' 
Dahlia,  blight,  300.'':  ::"'.  '  'Jrt',*."!  ^ 
Damping  off,  bean,  232t  '.'"'■ ;_''''. 

cabbage,  238.  ,. 

cucumber,  248 '.      "■        *   £, 

spinach,  272.     .  \     /  ■'■'■ 

tobacco,  273. 

tomato,  220'. 
Dandelion,  powdery  mildew;  3^5 

rust,  305* 
Date,  leaf  smut,  177.: '   ;  '';'  ' 

leaf  spot,  177." 
Dead  arm,  grape,  1&3* 
Decay,  cabbage,  239* 
Dewberry  (See  blackberry),  l68.  '  ^   * 
Diaporthe  batatatis,  sweet  p'otato, 

224.  ..•   •;;"■■ 

phaseolorum,  lima  bean,  264/.. 
Didymellina  iridis,  iris,  3^1* 
Die-back,  Austrian  "pine,  29?^ 

cherry,  lbl. 

currant,  170. 

gooseberry,  171.  '   ' 

peach,  155*  '"      '  ', 

plum,  I58. 
Dimerosporium  collinsii,  JJuneberry, 

Diplocarpon  rosae,  rose,* 3^3* 
Diplodia  longispora,  '  oak, "  294 '•  ' 
sp. ;  Austrian' pine, ; 297- 

beet,  254.         *7  '•'"' 
camphor,  289,         *  - 
citrus,  173,'  175."; 
corn,  6^«       '   *  '."/. 
cotton,  282. 
tomato,  220.'     '',; 
watermelon,  2^6.  ''.'   "  '"' 
tuber icola,  sweet  potato','  22<3» 
Diplodina  medicaginis, '  alfalfa, ~71 
Dodder,  alfalfa,  71.    ";;  /'' 
clover,  73*  !\ 

onion,  235* 


u 


potato^.  204V  _  N 

Dog.vood,    canker',  '290.      ..-,.-    .  •• 

Phyllosticta  cbrni,    290.     ., 

powdery  mildew,    290. 
Do th i ch i z a  popu  le a ,    p opla.r  ,r  -297  * 
Dothidella  ulmi,-  elm.,   29b. 
Dothioreila   quercina,    oak,    294- 
Double  blossom,    blackberry, ,170. 
Downy  mildew,    alfalfa,    70- 

bristly  foxtail  grass,    78". 

cabbage,  238. 

cantaloupe,  243*    .     .-.  . 

cucumber,  246. 

geranium,  300* 

grape,  l6>3._  .•  > 

Lepidiumr  epatalum,  305* 

lettuce,'  2^2. 

lima  bean,.  264*    <, 

onion,  233* 

pea,  268 * 

spinach,  271.     •        ,«y 

squash,  248.      .  •„ . - 

sunflower,  304- 

turnip,  24I -  :'.. . 

vetch,  74.        ,.';._   ,.  .  •• 
Drop,  bean,  231*- 

cabbage,  239*  .  -  - 

lettuce,  26l. 

plum,  159,  y 

Dropsy,  geranium,  3^0. 
Drought  injury,  cucumber,.  248. 

pear,  143* 

strawberry,  l£>o. 
Drought  spot,  apple,  1^2. 

plum,  159* 
Dry  rot,  Diaporthe,  sweet  potato 
Dwarfing,  asparagus,.  2.53' 

potato,  20*> 


E 


Early  blight,  celery,' 2^6. 

potato,  187,  319.  .  , 

tomato,  210;  323. 
Early  rot,  cranberry,  171* 
Ear  rot,  Diplodia,  corn,  65* 

Fusarium,  corn,  60,  3^7- 


,224. 


ribberella,  corn 


,  60. 


Eggplant,  anthracnose,  2&0. 
fruit  rot,  259. 
mosaic,  2Go.« 
Rhizoctonia,  2b0. 
root  knot,  2b0. 
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southern  blight,  2o0. 
wilt,  2G0. 

bacterial,  259* 

Fusarium,  2b0. 

Verticillium. ' 2o0- 
Elder,  powdery  mildew,  290. 

rust,  290. 
Elm,  black  spot,  290. 
branch  canker,  2^0. 
leaf  spot,'  290'. 

Gnomonia ,  290. 
multiple  bud,  290. 
root  rot,  290. 
EndothJ.a  parasitica,  chestnut,  289 • 
End  rot,  cranberry,  171* 
Epichloe  typhina,  bottle  brush 

grass,  78. 
reed  grass,  79* 
wild  rye,  8l 
Epicoccum  sphaerosporium,  rye,  i\2 . 
Ergot,  barley,  ^0. 
blue  ^rass,  7&* 
blue  joint  grass,  77* 
brome  grass,  77* 
canary  grass,  78* 
fescue  grass,  ^8. 
oats,  5^<- 

orchard  grass,  77* 
paspaium  grass,  79* 
rye,  41. 
timothy,  75* 
wheat,  35* 
wheat  grass,  80. 
wild  rye,  8l. 
Erysiphe  cichoraccarurn,  aster,  299- 

chrysanthemum,  300. 

golden  glow,  301. 

goldenrod,  300* 

phlox,  302. 

sunflower,  3^4* 

verbena,  3^5* 
graminis,  barley,  50* 

blue  grass,  76* 

brone  grass,  77* 

oats,  5^* 

orchard  grass,  77* 

red  top,  7^* 

rye,  41. 

timothy,  75* 

wheat,  35* 

wheat  grass,  80. 

wild  oats,  8l. 

wild  rye,  8l. 


muriii,  clover,  73* 
polygoni,  bean,  230. 
cabbage,  239- 
clover,  73* 
covpea,  74* 
3-jrkspur,  3'^* 
lima  bean,  265* 
pea.  2b8* 
rutabaga,  241. 
sweet  pea,  3^4* 
turnip,  24L  • 
Evonymus,  leaf  spot,  3^0* 

powdery  mildew,  300* 
Exoasni-s  cerasi,  cherry,  l60. 
deformans,  peach,  149  r  330* 
pruni,  plum,  157* 
Exobasidium  vaccinii,  cranberry,  171< 
Exosporium  concentricum,  evonymus, 

3C0. 

privet,  3^2. 
palmivorum,  date,  177* 


Fabraea  maculata,  pear,  I42* 

quince,  1<T3- 
Failure  of  blossom  to  set,   pear,  143* 
Failure  to  set,  tomato,  221- 
Fall  frost  injury,  apple,  133* 
False -strioe,  barley,  5^* 
Fescue  grass,  anthracnose,  7"* 

ergot.  7^' 

leaf  spot,  'jQ. 

stem  rust,  "Jo. 
Fields  small  grain  inspected,  2. 
Fig,  anthracnose,  177* 

canker,  177* 

leaf  blight,  177. 

leaf  .Spot,  177. 

rust.  L77. 
Fire  bligho,  apple,  ll*),  332* 

plum,    159.   ' 

quinne,    143* 
Flag  smut,   wheat-,   13- 
Flax,    canker,   67* 

ru  s  t ,   Gb . 

wilt,  67. 
Fly  speck,  apple,  122. 
Fomes  everhartii,  oak,  294* 

fraxincphilus,  plum,  158. 
Foot  rot,-  barley,  ^0- 

celery,  257. 

citrus,  175* 
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oats,  58 

sweet  potato,  222,  325' 

wheat,  14 - 
Forage  crops,  69 • ■ 
Forest  trees,  288. 
Freckle,  banana,  178. 
Freezing  injury,  apple,  133*  ! 
Frost  blister,  r.ose,  3^3* 
Frost  injury,  alfalfa,  71. 

barley,  50* 

cherry,  l6l. 

cucumber,  248. 

lilac,  302.*" 

oats,  y$. 

pea,  269...  .; 

peach,  1-55* 

plum,  159. 
, -spinach,  2y2. 

strawberry, .  Ib6. 

wheat,  37' 
Frosty  mildew,  peach,  155* 
Fruit  crops,  82. 

Fruit  rot,  Alternaria,  apple,  135* 
pepper,  269. 

Botrytis,  cantaloupe,  243* 
raspberry,  lG8. 

Fusarium,  cantaloupe,  243* 

pepper,  270. 

Phomopsis,  eggplant,  259. 

strawberry,  l6G- 

Thielaviopsis,  pineapple,  176. 
Fruit  spot,  apple,-  121. 

apricot,  lGl- 

avocado,    178. 
Fumago  sp.,    chrysanthemum,    300* 
Fusarium  annuum, pepper,    2^0- 

batatatis,    sweet  potato,    222,    325- 

bean,   230. 

conglutinans,  cabbage,  236. 
kale,  240. 

cubense  inodoratum,  banana,  178. 

hyperoxyspOrum,  'sweet  potato,  222, 
325.  ' 

lini,  flax,  67. 

lycopersici,  tomato,  207,  323* 

malli,  onion,  234. 

martii  phaseolir  bean,  230. 

niveum,  cantaloupe,  243* 
cucumber,  248. 
watermelon,  2^1 • 

orthoceras,  tomato,  214. 

oxysporurfi,    potato,    189,    319* 
tomato,    214. 


pea,  267. 

platanoidis,  maple,  293 • 
radiciccla,  potato,  199- 
roseum,  box,  299* 
rubi,  blackberry,  170. 
sp.,  alfalfa,  71. 

asparagus,  253* 

aster,  299. 

barley,  3^4* 

bean,  230. 

brome  grass,  77* 

cabbage,  239- 

cantaloupe',  243. 

corn,  317* 

cowpea,  74" 

eggplant,  2&0. 

elm,  290. 

lettuce,  263- 

mustard,  241. 

onion,  235* 

orchard  grass,  77* 

pepper,  270. 

rye,  311 

spinach,  271. 

squash,  248. 

sweet  clover*,  74* 

sweet  pea,  3^4* 

timothy,  75' 

wheat,  309." 

wheat  grass,  80. 
spp.,  beet,  254. 

corn,  60. 

lima  bean,  265* 

potato,  199* 

tomato,  214,  323. 
tabacivorum,  tobacco,  273* 
tri^hotheoioides,  potato,  199- 
vasinfectum,  cotton,  277,  329« 
Fusicladium  effusum,  pecan,  I78. 

radiosum,  poplar,  297* 
Fusicoccum  putrefaciens,  cranberry, 171. 


G 


Garden  beet  (see  beet),  2^3- 
Garlic,  Botrytis  sp.,  2o0. 
Geranium,  downy  mildew,  300. 

dropsy,  3^' 

leaf  snot,  300. 

powdery  mildew,  30^* 

Rhizoctonia,    ~$Q0» 

rust,    3^0* 
Gibberella  saubinetii,   barley,   48. 
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oats,  57. 

W,  39- 

wheat,  21.  ..;/• 

spp.  corn,  Go. 
Ginseng,  blight,  2d0. 

Phisoctonia   sp.,    2o0. 
Glot.-scorium  ampelophagum,    grape,  .163. 

"pocryptum,    maple,    291,    293. 

camphorae,    camphor,    289. 

caryae,    hickory,    290. 

caulivorum,    clover,    72. 

fagi,  beech,  288. 

liriodendri,  tulip  tree,  298. 

melongena,  eggplant,  2G0. 

piperatum,  pepper,  270. 

ribis,  currant,  170- 

rosae,  rose,  3^3- 

trifolii,  clover,  72. 
Glomerella  cingulata,  aople,  91,  331. 

fig,  177- 

grape,  1G3. 
pecan,  179. 
privet,  302.. 

cingulata  vaccinii,  cranberry,  171. 

gossypii,  cotton,  276. 
Glume  blotch,  vheat,  34. 
Gnomonia  leptostyla,  butternut,  288. 

ulmea,  elm,  290. 

veneta,  oak,  293,-294. 
sycamore,  298. 
Golden  glow,  powdery  mildev;,  30I. 
Goldenrod,  powdery  mildew,  300. 

rust,  301.  . 
Gooseberry,  anthracnose,  171* 

blister  rust,  171. 

die-back,  171. 

leaf  spot,  171.. 

powdery  mildew, . 171» • 

rusts,  171« 

sun  scald,  r/1- 
Grand  Rapids  disease,  tomato,  220. 
Grape,  anthracnose,  1G3. 

black  rot,  lG2. 

crown  gall,  lo3» 

dead  arm,  163* 

downy  mildew,  163* 

leaf  spot,  163* 

lightning  injury,  lG3- 

powdery  mildew,  1&3- 

ripe  rot,  163- 

root  rot,  l63- 

white  rot,  lG3- 
Graph iola  phoenicis,  date,  177- 


Grasses,  75* 

Gray  mold  rot,  cantaloupe,  244* 

lettuce,  2Gl. 

strav;berry,  lG4- 
Green  smut,  rice,  67* 
Growth  cracks,  tomato,  221. 
Guignardia  aesculi,  horse-chestnut, 
291. 

bidwellii,  Ampelopsis  sp.,  299- 

vaccinii,  cranberry,  171* 
Gurnmosis,  cherry,  lGl. 

citrus,  175* 

plum,  159- 
Gymnoconia  interstitiali.s,  black- 
berry, l68. 

raspberry,  lG8. 
Gyrnnosporangium  clavariaef orme,  haw- 
thorn, 290.  . 
quince,  144' 

clavipes,  hawthorn,   290. 
quince,  144'  ■ 

cornutum,  mountain  ash,  2oo. 

germinale,  quince,  144" 

globosum,  hawthorn,  290. 

Juniperi-virginianae, .  apple,  103t 

331- 
hawthorn,  290. 
sp. ,  hawthorn,  290- 
spp.,  juniper,  291* 


H 


Hail  injury,  apple,  134- 
Halo  leaf  blight,  oats,  5$* 
Hawthorn,  rust,  290. 
Head  smut,  corn,  G^- 

rye,  41. 

sorghum,  G9- 
Heart  blasting,  celery,  2^9* 
Heart  rot,  bacterial,  beet,  254- 
oelery,  258. 

catalpa,  289. 

plum,  158. 

white, oak,    294* 
Helminthosporium  avenae-sativae, 
oats,    5'8- 

gramineum,   barley,   45>    313 • 

inconspicuum,    corn,   G^- 

sacchari,    sugar   cane,    287- 

sativum,   barley,    49- 

sp. ,  brome  grass,  77* 
fescue  grass,  7"' 
rye,    42. 
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spp.,  wheat,  3^' 
teres,  barley,  49* 
Heterodera  radicicola,  alfalfa, 

71. 

bean,  231. 
beet,  253.  • 
'  begonia,  29~). 
cabbage,  238. 
'cantaloupe,  245* 
carnation,  299 ♦ 
carrot,  254*   '  ' 
celery,  2^9' 
clematis,  ^00. 
cotton,  276,  279, '329, 
cowpea,  74* 
cucumber,  248. 
eggplant,  2b0. 
lettuce,  2$4- 
lima  bean,  265 « 
okra,  265 ♦ 

onion,  235*       ■  ' 
pea,  269.,  •   " 

peach,  1^5*  ' 
pepper,  270.- 
'  potato,  200- 

sweet  potato,  225. 
tobacco,  273.     » 
tomato,  220-"    ■■'"   :' 
turnip,  242.'     •       .  • 
watermelon,  2^2. 
schachtii,  beet,  2^4- 
sp.,  sugar  cane,  2o6. 
spp. ,  violet,  305*  ' 
Heterosporium  variabiles  spinach, 
272.  .... 

Hickory,  anthracnose,  290. 

leaf  mildew,  290. 
Hollow  stalk,  tobacco,  273. 
Holly,  leaf  spot,  301.; 
Hollyhock,  root  rot,-  301.  ' 
Honey  locust,  powdery  mildew,  291. 
Honeysuckle,  powdery  mildew,  301. 
Hopper  burn,  potato,  200. 
Horse  bean,  rust,  2&0. ■ 

sun  scald,  2&1. 
Horse-chestnut,  leaf  blotch,  *2%. 
Horseradish, '  black  streak",  240. 
leaf  spot,  Alternaria,  240. 

Cercospora,  240'. 
root  rot,  bacterial,  240.  • 

Thielavia,  240. 
white  rust,  240. 
Hydrangea,  leaf  spot,  301'* 


Internal  browning,  lettuce,  264* 
Internal  brown  spot,  potato,  204- 
Iris,  blight,  301. 

leaf  spot,  301. 

•rot,   301.       ■ 
Isariops_j_g  griseola,   bean,    232. 
Ivy,    English,    leaf  spot,   301- 


J 


Java  black  rot,  sweet  potato, ■ 22^. 
Jelly  end  rot,  potato,  199- 
Jonathan  spot,  apple,  131* 
Juneberry,  brown  rdt,  291* 

leaf  spot,  291.        .  •  • 
Juniper,  rust,  29L  .     •' 


K 


Kale,  club  root,  240. 

Rhizoctonia,  24O. 

yellows-,  240.  • 
Kalmia,  leaf  spot,  301-  :  ■  , 
Keithia  thujina,  cedar,  289. 
Kernel  mold,,  almond,  .1&1-- 
Kunkelia  nitens,  blackberry,  l68. 

raspberry,  lbO*   ,  ;'  .  . 


Lactuca  pulchella,  rust,  3^5* 
Larch,  Valsa  abie.tis,  291.  .- 
Larkspur,  powdery  mildew,  -301  • 
Lasiodiplodia  triflorae,  plum,  158.  - 
Late  blight,  celery,  255. 

potato,  l82,  319. 

tomato,  212. 
Late  red  spotting,  apple,  135* 
Leaf  blight,  Alternaria,  cantaloupe, 242 

ash,  288.    ■..: 

blackberry,  170. 

cantaloupe,  245* 

Cercospora,  beet,  253- 
parsnip,  2b5' 

Coccomyces,  plum,  158. 

Cylindrosporium,  chrysanthemum, 300. 

Fabraea,  quince,  143* 

Gnomonia,    oak,   294*    . 

Helminthosporium,    corn,    65. 

Phona,    strawberry,    lGh. 

Rhizoctonia,    fig,    177* 
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Scolecotrichum,  timothy,  75. 
Leaf  blister,  oak,  294. 
Leaf  blotch,  horse-chestnut,  291. 
peony,  302. 
strawberry,  lGo. 
Leaf  cast,  pine,  296.. 
Leaf  curl,  peach,  149,  330. 

plum,  158. 
Leaf  fall,  pepper,  27  0. 
Leaf  infection,  cabbage,  239.   . 
Leaf  mildew,  hickory,  290. 
Leaf  mold,  tomato.,  219I 
Leaf  roll,  potato,  203,  321.. 
Leaf  rot,  watermelon,  .251. 
Leaf  rust,  barley,  47, .313 
Bermuda  grass,  77* 
blue  grass,  76. 
brome  grass,  77* 
canary  grass,  78- 
corn,  317. 
rye,  38,  311. 
squirrel  tail  grass,  86. 
wheat,  19,  309. 
wheat  grass,  So.,    , 
wild  rye,  8l.  '  . 
willow,  290. 
Leaf  scorch,  maple,  292. 

pea,  269. 
Leaf  smut,  date,  177, 

timothy,  75* 
Leaf  speck,  cabbage,  239- 
Leaf  spot,  Alternaria,"  beet,  254. 
cotton,  282. 
cucumber,  247. 
horseradish,  240. 
lettuce,  2^3. 
pepper,  269. 
rhubarb,  270. 
turnip,  242. 
watermelon,  2^1 . 
Amerosporium,  cov/pea,  74" 
apricot,  lol. 
Ascochyta,  rhubarb,  270. 
bacterial,  cabbage,  239* 
celery,  258. 
corn,  .65* 
geranium,  3^0. 
lettuce,  2^4- 
velvet  bean,  75* 
bean,  232. 
begonia,  299- 
black,  wheat  grass,  80. 
black-specked,  maple,  292. 


Botrytis,  tulip.  3^4* 
cabbage,  239. 
CercosDcra,  alfalfa,  71* 

apple,  136* 

ash,  288.  - 

bean,  232. 

carrot,  2>54- 

clover,  73* 
. cotton,  282. 

cow pea,  74. 

fig,  177- 

grape,  163. 

horseradish,    24O. 

lettuce,   263* 

peanut,    269. 

pecan,    179* 

pepper,    2fc>9  • 

sugar  cane;  287. 

sweet  clover^  74* 

swiss  chard,  272. 

tobacco, -242. 

turnip,-  273. 
Coccomyces,  cherry,  159* 
Cylindrosporium,  Chinese  cabbage, 

240. 
Didymellina,  iris,  301* 
Dimerosporium,  juneberry,  291. 
elm,  290.. 

Fnglish  ivy>  ~$01*    '•' 
Exosporium,  date,  177* 

evonymus,  ~$Q0.  • 

privet,  302. 
Gloeosporium,  tulip  tree,  298. 
Gnomonia,  elm,  290.- 
Guignardia,  Ampelopsis  sp. ,  299* 
Helminthosporium,  brome  grass,  77' 

fescue  grass-,  78 • 

sugar  cane,  287. 
Heterosporium,  spinach,  272. 
Leptosphaeria,  sugar  cane,  280. 
L'acrosporium,  catalpa,  289. 

clover,  73- 

onion,  234* 

turnip,  242. 
Marssonia,  chestnut,  290. 

poplar,  297. 

walnut,  298. 
miscellaneous,  apple,  136. 

cotton,  28l. 
Mycosphaerella,  currant,  I7O- 

gooseberry,  171* 

pear,  143'* 

strawberry,  lo4* 
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peach,  155* 
Phoma,  beet,  253. 

cabbage,  239. 
Phyllachora,-'  blue  joint  grass;  77. 

bottle  brush 'grass,  78. 

marsh  grass,  79.   •' 

wild  rye,  8l; 
Phyllosticta,  catalpa,  289'. 

cowpea,  74. - 

holly,  301.-      :  -"  ;  - 

kalmia,  301.-    • "  .'*•."■ 

lilac,  302.   •   •' 

maple,  292.  .   .   '■■  ■ 

pear,  143. 

pepper,  270'. 

rhubarb,  270.   ••  "-■ 

rose,  303. 

sumac,  298. - 

sweet  potato,.  225. 

tulip  tree/ 298*" 

violet,.  305.-       ■" 
Piricularia,  crab  grass,  78. 
Pseudopeziza,  alfalfa-,  69. 

clover/  71. 
.  Ramularia,  lettuce,- 263:  ' 
red,  cranberry,  171. 
rutabaga,  241..   '  ■  .  ■  «- 

Scolecotrichum,  blue  grass,  7o: 

squirrel  tail  grass;'  80.  ' 
Septoria,  blackberry,  169. 
black  locust,  2§1. 
blue  grass,  76. 
chrysanthemum,  300. 
hydrangea,  30I.  - 
raspberry,  168. 
squirrel  tail  grass,  80.  • 
sumac,  298. 
sweet  potato,  225. 
tomato,  205,  323, 
wheat,  34. 
wheat  grass,  8o» 
wild  rye,  8l.  '  ■ 
soy  bean,  75. 

Spegazzinia,  magnolia,  291. 
Lea£.-*ilt,  catalpa,  289.       f 
Leak,  potato,  204. 
Legumes,  69* 

Lepidium  epatalum,  downy  mildew,  305. 
Leptosphaeria  coniothyrium,  black- 
berry, 170. 
raspberry,  167.-  ■ 
rose,  303. 
sacchari,  sugar  cane,  286. 


Leptothyrium  pomi,  apple,  122. 

pear,  I42. 
Lettuce,,  bacterial  blight,  264* 
downy  mildew,  262. 
drop,  26l.   .. 
internal  browning,  264. 
leaf  spot,  Alternaria,  2o3« 
bacterial,  26A» 
Cercospora,  263 • 
Ramularia,  263* 
root  knot,  264*.. 
rosette,  262. 
rotsr,  bacterial,  264* 
gray  mold,,  261. 
slimy  soft,  263* 
watery  soft,  26l» 
stem  rot,  262. 
tip  burn,  262. 
wilt,  263. 
Lightning  injury,  cabbage,  240. 
cotton,  282. 
grape,  l63«     ■, .  •  :'•.'■ 
potato,  205. 
tomato,  221. 
Lilac,  blossom  blight,  3d.« 
frost  injury,  ~$Q>2. 
leaf  spot,  302., 
powdery  mildew,  302. 
Lima  bean,  bacterial  blight,  264* 
downy  mildew,  264. 
mosaic,  265* 
pod  blight,  264. 
powdery  mildew,  265. 
root  knot,  265  ■ 
root  rot,  Fusarium,  265. 

Rhizoctonia,  265* 
rust,  264. 
Little  peach,  peach,  1[)2. 
Locust  (black),  leaf  spot,  BJ1 
Loganberry,  (see  blackberry),  l68. 
Loose  kernel  smut,  sorghum,  68. 
Loose  smut,  barley,  44 »  3^3- 
oats,  315' 
wheat,  10,  309. 
Lophodermium  pinastri,  pine,  296. 
Loquat,  blight,  178. 
Losses  from  loose  smut,  wheat,  12. 


Macrophoma,  fig,  177* 
Macrosporium,  catalpae,  catalpa,  289 
herculeum,  turnip,  242. 
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sarciniforme,  clover,  73* 

solani,  ootato,  187,  3^9' 
tomato,  219,  3^3* 

sp. ,  onion,  234* 

spp. ,  tomato,  210.  ,  • 

Magnolia,  anthracnose,  291. 

blossom  blight,  291. 

leaf  spot,  291. 
Malformation,  asparagus,  253* 
Malnutrition,  oqtton,  276,  280. 

potato,  203. 
Maple,  anthracnose,  291. 

bark  canker,  2^2<. 

black  specked  leaf  spot,  292. 

Cephalothecium  roseum,  293* 

Fusarium  platanoidis,  293 « 

Gloeosporium  apccryptum,  293* 

leaf  scorch,  292. 

leaf  spot,  2Q2.   ., 

Microstroma  sp.,  293- 

mildew,  293. 

Nectria  cinnabarina,  293* 

Phyllosticta  acericola,  293- 
aceris,  293* 

Sclerotium  sp.,  293 • 

tar  spot,  293. 

winter  injury,  292. 
Marasmius  plicatus,  sugar  cane,  285- 
Marsh  grass,  leaf  spot,  r(c). 
Marssonia  castagnei,  poplar,  297* 

juglandis,  walnut,  298. 

ochroleuca,  chestnut,  290.  . 

populi,  poplar,  297. 
Meadow  foxtail  grass,  anthracnose,  79' 
Measles,  apple,  137* 
Melampsora  bigelowii,  willow,  298. 

lini,  flax,  68. 

salicis  albae,  willow,  298. 

spp.,  poplar,  297. 
willow,  298. 
Melanconia  modonia,  chestnut,  290. 
Melanccnium  betulinum,  birch,  288. 

sacchari,  sugar  cane,  287. 
Melanose,  citrus,  173* 
Microsphaera  alni,  honeysuckle,  3^1- 
lilac,  302. 
oak,  294. 
pecan,  178- 

evonymi,  evonymus,  3^0* 

grossulariae,  elder,  290. 
Microstroma  juglandis,  hickory,  290. 

sp, ,  beech,  288. 
maple,  293* 


I,  ildew,  Jerusalem  artichoke,  2^2. 

maple,  293* 

oak,  294. 

pea,  268. 
Millet  (European),  smut,  jG. 
Millet  (Italian),  smut,  7b. 
Miscellaneous  crops,  2^2. 
Miscellaneous  fruit  rots  and  spots, 

apple,  135. 
Miscellaneous  plants,  30*> 
Mistletoe,  pine,  296. 
I/. old,  pepper,  269. 
Mpnilochaetes  infuscans,  sweet  potato, 

'  223. 
Mosaic,  bean,  229,  32&\  327« 

beet,  254. 

cantaloupe,  243* 

chrysanthemum,  300* 

clover,  73* 

cucumber,  2  Ah' 

eggplant,  2b0. 

lima  bean,  2b5* 

peony,  3^2. 

pepper,  270. 

potato,  201,  321.   , 

squash,  248. 

sugar  cane,  283. 

sweet  pea,  3^4* 

sweet  potato,  22b. 

tobacco,  273* 

tomato,  211. 
Mottling  disease,  cabbage,  239- 
Mountain  ash,  rust,  288. 
Mucor  sp.,  beet,  2^4* 
Mulberry,  bacterial  blight,  172. 

blight,  172. 

root  rot,  I72. 
Multiple  bud,  elm,  290. 
Mustard,  white  rust,  24O. 

wilt,  24L 
Mvcosnhaerella  brassicicola, cabbage, 

239. 
citrullina,  watermelon,  2^1 « 
fragariae,  strawberry,  164* 
grossulariae,  currant,  I70. 

gooseberry,  171* 
pinodes,  pea,  2bt> 
rubina,  blackberry,  170. 

raspberry,  l6>7» 
sentina  (Septoria  pyricola),  pear, 

143. 
Myxosporium  corticolum,  apple, 

137- 
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Nailhead  spot,  tomato,  210. 
Neck  rot,  onion,  233..  ■    ■  ■ 

Nectria  cinnabarina',  box  elder,  288. 
elm.  290.    " ''.   .','  ..,, 
.  maple,  293.  - 

dak,  294. 
sp. ,  currant,  170.       ,,  -j. 
Nematode,  clover,  ^2.  . 

strawberry,  lb^*      "...   ■  ,- 

wheat,  27.       .        ::..     . 

Neofabraea  malicorticls,  aople, 
Net  blotch,  barley,  49. 
Nettle,  rust,  33°  • 
Nig  redo  pedatata,  violet,  30s) '•' 
Nitrate  injury,  cabbage,  240. 
Niter  injury,  cherry,  lbl. 
Nummular ia  discrota,  apple,  125*, 
Nuts,  I78. 


0 


Oak,  anthracnose,  293' 

canker,  294. 

Diplodia  lcngispora,  294* 

Dothiorella  quercina,  '294* 

leaf  blight,    294. ' 

leaf  blister,    294. 

mildew,    294.  p  . 

root  rot,  bro"n-ch-ecked,  294* 
shoe  string,  294* 
white,  294. 

rust,  294..  ■  , " 

shot  hole,  294. 

soft  heartwood  rot,;  294. 

twig  blight,  294/    '  •. 

white  heart  ,-rot,  294. 
Oat  grass,  anthracnose,  79* 
Oats,  Alternaria  sp. ,  58. 

anthracnose,  58- 

blast  (sterility),  5^* 

brown  leaf  bli.ght,  58. 

covered  smut,  3-1-5* 

ergot,  rjQ. 

foot  rot, . 5^» 

frost  injury,  §0. 

halo  leaf  blight,  58. 

loose  smut,  31  !>*" 

powdery  mildew,- '''58. 

red  leaf,  5&.  '■' 
rust,  crown,  *jG,   31^ •' 
stem, -54,  315.- 


scab  (blight  J,  57* 

Septoria  so.,  5"* 

smutj    5^' 
Oedema,    tomato,    221- 
Okra,    root  knot,    265*     v 

root,  rot {    265* 

Verticillium  wilt,  265. 
Onion,  black  mold,  234- 

dodder,  235. 

downy  mildew,  233* 

leaf. spot, '234. 

neck  rot,  233*  , 

pink- rot,  234* 

Rhizoct^nia,.  235 • 

root  knot,  235-  . 

rust,  '235  s 

smudge,  234' 

smut,  232.  ■*■ 

tip  burn,  235'« 

watery  soft  rot,  235. 
Orange  rusts,  blaokberry,  l68. 

raspberry,  lbo. 
Orchard  grass,  anthracnose,  77* 

ergot,  77. 

powdery  mildew,  77* 

scab,  77- 

stem  rust,  77' 
Ornamentals,  299- 

Orobanche  ludoviciana,  tobacco,  273' 
Ozonium  omnivorum,  alfalfa,  'Jl- 

apple,  137* 

bean,'  23I- 

castor  bean,  3^5* ■ 

cotton,  27G,  280,  28l. 

cowpea,  74' 

elm,  296. 

grape,  163. 

hollyhock,  3°1* 

mulberry,  172- 

okra,  26f3». 

peanut,  2b9- 

pear,  1'43* 

privet,  30^. 

sweet  potato,  22^« 

umbrella  tree,  298. 


Panic  grass,  anthracnose.,  79' 

rust,  79.. 
Parsnip,  leaf  blight,  2b5- 
Paspalum  grass,  ergot,  79-^ 
Pea,  blight,  bacterial,  2bb* 
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•  Mycosphaerella,  265. 
Septoria,  268. 

downy  mildew,  268. 

frost  injury,  269. 

leaf  scorch,  269.  .        ,-, 

mildew,  268. 

pod  rot,  268. 

root  knot,  269. 

root  rot,  Pusarium,  267.  , 
Pythium,  267. 
Rhizoctonia,  267.. 

rust,  268.   •  . 
Peach,  black  mold  rot,  154. 

"black  stro't,  lr)2. 

blossom  blight,  330, 

brown  rot,  144,  330  . 

cat  face,  l^b.' 

Coryneum  blight, • 153. 

crown  gall,  153. 

die-back,  155. 

frost  injury,  155. 

frosty  mildew,  I55. 

leaf  curl,  149,  330.      .  •  " 

leaf  spot,  155. 

little  peach,  152. 

powdery  milde-,  1^4» 

root  knot,  1^^. 

'root  rot,  Armrllaria,  155, 
Clitocybe,  155.  •  .  "• 

rosette,  1^2. 

rust,  155. 

scab,  150/ 

split  pit,  155. 

spray  injury,  155. 

water  injury,  155* 

winter  injury,  l^o. 

yellows,  152. 
Peanut,  leaf  spot,  269.  • 

root  rot,  Ozonium,  2£>9« 
Sclerotiun,  2&9» 

stem  rot,  269. 
.wilt,  269.  • 
Pear,  Armillaria  iriellea,  I43. 
,  .black  rot,  140. 

blight,  138. 

brown  blotch,  142.  ■ 

brown  rot,  lh.2. 

chlorosis,  143* 

crown  gall,  142. 

drought  Injury,  143* 

Fabraea  maculata,  I42. 

failure  of  blossom  to  set,-  143' 

leaf  spot,  Mycosphaerella,  143' 


Phyllosticta,  143. 
Ozanium  omnivorum,  143* 
powdery  mildew,  143. 
rot,  blue  mold,  141. 
.  ; ,  •  Phy toph th  o  ra ,  142 . 

Rh 13 opus  .s.oft,  141. 
scab,  140. 
sooty  blotch,  142. 
winter  injury,  143* 
Pecan,  anthracnose,  179* 
crown  gall,  179. 
leaf  spot,  179. 
powdery  mildew,  I78. 
rosette,  1,79* 
scab,  178'."  \. 
Penicillium  expansum,  apple,  l28. 
pear,  121  • 
■sp.,  almond,  1&1. 
beet,  254. 
carrot,  2vf^. 
citrus,  174. 
Peony,  blight,  302. 
leaf  blotch,  302. 
mosaic,  3^2. 
Pepper,  anthracnose,  27O. 
.Colletotrichum  sp  . ,  270. 
crinkled  leaf,  270. 
fruit  rot,  270. 

>ilternaria,  2£>9* 
leaf  fall,  270'. 
leaf  spot,  Alternaria,  269* 
Cercospora,  269 - 
Phyllosticta,  270.  ' 
Macrosoorium  sp.,  27O.' 
mold,  269. 
mosaic,  270. 
root  knot,  270. 
root  rot,  269. 
spotting,  270.  ' 
sun  scald,  270* 
wilt,  bacterial,  2o9- 
Pusarium,  27O. 
Peronospora  effusa,  spinach,  271. 
parasitica,  cabbage,  238: 
Lepidium  epatalum,  3^5* 
turnip,  24I- 
schleideni,  onion,  233. 
trifoliorum,  alfalfa,  70. 
vie  in e,  pea,  2to. 
"vetch,  74- 
Pestalo-zi--  fune'rea,  cedar,  2o9- 
Phlox,  powderv  mildew,  302. 
Phoma  apiicola,  celery,  259: 
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beet,  253. 

betae,  beet,  253. 

cabbage,  239. 

corni,  dogwood,  290. 

destructive,  tomato,  217. 

geniculata,  Scotch  pine,  297. 

landeghemiae,  syringa,  304. 

lingam,  cabbage,  237. 

musae,  banana,-  178. 

obscurans,  strawberry,  l66>. 

pomi,  apple,  121. 

populi,  poplar,  297. 

sp.,  alfalfa,  71. 
bean,  232. 
Phomopsis  citrl,  citrus,  173. 

vexans,  eggplant,  259. 
Phragmidium  imitans,  raspberry,  168. 

spp.,  rose,  303. 
Phyllachora  graminis,  blue  joint  grass, 

77- 

bottle  brush  grass,  78. 

marsh  grass,  79. 

wheat  grass,  oO. 

wild  rye,  8l. 
pomigena,  apple,  122, 
trifolii,  clover,  73. 
Phyllactinia  corylea,  dogwood,  290. 
Phyllosticta  acericola,  maple,  292, 

293. 
acerls,  maple,  293. 
batatas,  sweet  potato,  225. 
betulina,  birch,  288. 
catalpae,  oatalpa,  289, 
corni,  dogwood,  290. 
fagicola,  beech,  288. 
halstedii,  lilac,  302, 
liriodendnca,  tulip  tree,  298. 
minima,  maple,  292. 
opaca,  holly,  301. 
-  phaseolina,  cowpea,  74. 
pyrina,  pear,  143. 
rosicola,  rose,  303. 
solitaria,  apple,  96,  331. 
sp.,  kalmia,  301. 
pepper,  270. ■ 

rhubarb,  270. 

sumac,  298.- 
spp.,  maple,  292. 
violae,  violet,  305. 
Physalospora  cydoniae,  apple,  113,  331. 
Austrian  pine,  297. 
pear,  140. 
quince,  143. 


sumac,  298. 
Physcdeirna  zeae-maydis,  corn,  62,  3^7* 
Physopelia  fici,  fig,  I77. 
Phytophthora  cactorum,  apple,  135* 
pear,  142. 
colccasiae,  taro,  272. 
infestans,  potato,  182,  3^9' 

tomato,  212. 
phaseoli,  lima  bean,  2&4« 
sp.,  cassava,  2^5« 
terrestria,  citrus,  175 • 
pea,  268.  ■ 
tomato,  217,, 
tomato,  221. 
Pileolaria  toxicodendron,  sumac,  298. 
Pineapple  disease,  sugar,  cane,  286. 
Pineapple,  fruit  rot*  I76. 
Pine,  blight,  297. 
canker,  296. 
leaf  cast,  296. 
mistletoe,  296. 
root  rot,  297. 
rusts,  296. 
Pine,  Austrian,  die-back,  297* 
twig  blight,  297. 
winter  injury,  297* 
Pine,  Scotch,  Phoma  geniculata,  297* 

rust,  297. 
Pine,  white,  blister  rust,  294* 
Pink  rot,  aople,  ]35» 

onion,  234* 
Pinon  blister  rust,  Ribes,  295« 
Piricularia  grisea,  crab  grass,  Jo, 

oryzae,  rice,  66. 
Pit  (see  soil  rot),  potato,  204. 
Plasmodiophora  brassicae,  cabbage, 235- 
kale,  240. 
radish,  241. 
turnip,  241. 
Plasmopara  geranii,  geranium,  3^' 

halstedii,  Jerusalem  artichoke,  2^2. 

sunflower,  3^4' 
viticola,  grape,  163 • 
Plectodiscella  veneta,  blackberry, 169 • 

raspberry,  l66. 
Plenodornus  destruens,  sweet  potato, 

222,  325, 
Pleospora  sp.,  cabbage,  239» 
Plowrightia  morbosa,  cherry,  l6o. 

plum,  158. 
Plum,  black  knot,  I58. 
black  spot,  1^8. 
brown  rot,  1^6. 
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chlorosis,  159* 

orown  gall,  158. 

die-back,  158, 

drop,  159- 

drought  spot,  159* 

fire  blight,  I59. 

frost  injury,  159- 

gummosis,  159- 

heart  rot,  I58. 

leaf  blight,  158. 

leaf  curl,  158. 

pockets,  157. 

powdery  mildew,  158. 

rust,  158. 

scab,  158. 

silver  leaf,  158. 

wilt,  158. 

winter  injury,  159* 

yellows,  1'59  • 
Pockets,  plum,  I57. 
Pod  blight,  bean,  232. 

lima  bean,  264*      •  -  • 
Podosphaera  leucotricha,  aople,: 
pear,  143. 
quince,  144- 

oxyacanthae,  cherry,  lGO. 
plum,  158. 
Pod  rot,  pea,  2o8u 

Thielavia,  sweet  pea,  304* 
Pod  spot,  cowpea,  74- 
Polyporus  dryadeus,  oak,  294. 

obtusus,  oak,  294. 

sulphureus,  oak,  294*   '  ' ':  <:  ' 
Polystictus  hirsutus,  box  elder, 

versicolor,  catalpa,  289. 
Pome  fruits,  84*  ■ 
Poplar,  canker,  297- 

Pusicladium  radiosum,  297*  • 

leaf  spot,  297. 

Phoma  populi,  297- 

powdery  mildew,  297- 

rust,  297. 

twig  blight,  297. 
Poppy,  blossom  blight,  3^2* 
Porcupine  grass,  smut,  79- 
Potash  hunger,  tobacco,  273* 
Potato,  anthracnose,  203* 

black-leg,  193,  319. 

borax  injury,  204* 

chlorosis,  205* 

curly  dwarf,  203- 

dodder,  204- 

dwarfing,  205  • 


ll8. 


238. 


early  blight,  187,  319. 

hcpper  burn,  200.  • 

internal  brown  spoti  204- 

jelly  end  rot,  199*' 

late  blight,  182,  319. 

leaf  roll,  203,  321- 

leak,  204. 

lightning  injury,  20^. 

malnutrition,  203* 

mosaic,  20.1,  ~$2'L. 

pit  (see  soil  rot),  204' 

powdery  dry  rot,  199.* 

powdery  scab,  204- 

pox  (see  soil  rot),  204*. 

Rhizootonia,   3-^9  • 

root  knot,    200- 

scab,    192.  .      i     . 

scurf,    190. 

soil   rot,   204* 

southern  blight,   204* 

spind!:i  ing   sprout,    204- 

spray  injury,  205' 

stem  rot,  190. 

Armillaria,  204' 
streak }    2 OF). 
sun  scald,  20^. 
tip  ourn,  200,  321. 
tuber  rot,  Armillaria,  204. 

Fusarium,  199- 
violet  root  rot,  204" 
wart,  194* 
wilt,  bacterial,  190.  . 

Fusarium,  189,  3^9- 

Verticillium,  190. 
Powdery  dry  rot,  potato,  199- 
Powdery  mildev,  Ampelopsis  sp.,  299' 
apple.,  Il8.. 
aster,  299. 
barley,  ^0.    . 
bean,  230. 
blackberry,  170. 
blue  grass,  7"* 
brome  grass,  77* 
cabbage,  239* 
cherry,  l60. 
chrysanthemum,  300- 
clover,  73* 
cowpea.  74* 
dandelion,  3^5- 
dogwood,  290. 
elder-  290. 
evcnymus,  ^00- 
geranium,  30^* 
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golden  glow,  301, 

goldenrod,  3QD . 

gooseberry,  I7I.' 

grape,  163.  .' 

honey  locust,  291.  . 

honeysuckle,  301. 

larkspur,    ~$Q1. 

lilac,  302, 

lima  bean  265. 

oats,  58* 

orchard  grass,  77. 

peach,  154* 

pear,  143... . 

pecan,  17S. 

phlox,  302. 

plum,  158. 

poplar,  297. 

quince,  144. 

raspberry,  168, 

red  top,  76.' 

rose,  302. 

rutabaga,  241. 

rye,  41. 

strawberry,  l'6fj.  " 
sunflower,  304* 
sweet  pea,  304.. 
timothy,  75. 
turnip,  241-. 
verbena,  3^5* 
wheat,  35' 
wheat  grass,  80. 
wild  oats,  8l. 
wild  rye,  8l. 
willow,  298, 
Powdery  scab,  potato,  204. 
Pox,  potato  (see  soil  rot),  204. 

sweet  potato,  325, 
Privet,  anthracnose,  302. 
leaf  spot,  302. 
root  rot,  302. 
winter  injury,  302. 
Production  of  cotton  by  states,  275, 
Prune  (see  plum),  156.   " 
Pseudomonas  avenae,  oats,  58. 
Pseudoperonospora^  .cubensls,  can.ta-  : 
loupe,  243V 
cucumber,  246. 
squash,  248. 
P&eudopeziza  medicaginis,  alfalfa, 

ribis,  currant,  I70.  -  ' 

gooseberry,  171, 
trifolii,  clover,  7*1. 


Puccinia  antirrhini,  snapdragon,  3^4* 
aspuragi,  asparagus,  2F)2. 
bclleyana,  elder,  290. 
caricis,  nettle,  ^0G. 
caricis  solidag'inis,  goldenrod, 301 
chr\'santhemi,  chrysanthemum,  3^0. 
clematidis,  wheat  grass,  80. 
coronata,  buckthorn,  288. 

oats,  56 •  315* 
cynodontis,  Bermuda  grass,  77" 
disperse,  rye,  38,  3^-1'    ■ 
emaculata,  panic  grass,  ,79-* 
fraxinata,  ash,  288. 
glumarum,  barley,  ^0. 

canary  grass,  78* 

rye  grass,    80'. 

wheat,    21. 
graminis,    barley,   i\jot   3^4* 

brome  grass,    77*  ■ 

fescue  grass,'  78* 

oats,    54,    315. 
,  ,   orchard  grass,    77' 

red  top/  76 • 

rye,    37,    311.  '/ 

rye  grass,   80. 

squirrel   tail  grass,    80. 

wheat,    15,    309. 

wheat  grass,   8l. 

wild  oat's,    8l. 

wild   rye,    8l. 
helianthi,    sunflower,    3^4* 
henii^phaeriofl,    iactuca  pulchejLla, 

majahthae,    canary  grass,    7"' 
panica,    panic'  grass,    79* 
phlei-pratensis,    timothy,    75* 
poarum,    blue   grass,    'jG, 
porri,    onion,   235* 
pruni-spinosae,    peach,    1*35- 

plum,    158. 
simplex,    barley,"  47>    3^3" 
sorghi,    corn,    64,    137' 
sp.,    Bermuda   grass,    77' 

blue   joint  grass,    77* 

brome  grass,    77* 

sorghum,    69. 

squirrel    tail  grass,    80. 

wild   rye,'  8l. 
subnitens,    salt  grass,    80. 

spinach,    272, 
taraxaoi,    dandelion,    3^5* 
triticina,    wheat,    19,    309- 
violae,    violet,    305* 
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Furple  leaf  disease,  beet,  254. 
purple  sheath  spot,  corn,  65. 
Purple  spotting,  cabbage,  239. 
Pyrenopeziza  medicaginis,  alfalfa, 69. 
Pythiacjatis  citrophthora,  citrus,  175. 
Pythium  de  baryanum,  corn,  60. 
cucumber,  248. 
spinach,  272. 
taro,  272. 
tobacco,  273. 
pea,  267. 
potato,  204. 
sp.,  bean,  232, 
tomato,  220. 


Q 


143, 


Quince,  black  rot, 
brown  rot,  144. 
crown  gall,  143 •■ 
fire  blight,  143. 
leaf  blight,  143. 
powdery  mildew,  ],/]/|. 
rusts,  144* 


R 


Radish,   black   root,    241. 

club  root,    24I. 

crown  rot,    241. 

scab,    241. 

white  rust,  2ZJ1. 
Radulum  aterrinum,  apple,  137* 
Rain  injury,  tomato,  221. 
Ramularia  sp.,  lettuce,  283* 
Raspberry,  anthracnose,  l66>. 

cane  blight,  167. 

crown  gall,  168. 

fruit  *ot,  lG8. 

leaf  spot,  l68. 

orange  rusts,  l68. 

powdery  mildew,  168. 

rust,  lG8. 

spur  blight,  167. 

sun  scald,  I08. 

yellows,  167. 
Ray  blight,  chrysanthemum,  ^00- 
Razoumofskya  sp.,  pine,  290. 
Red  leaf,  clover,  73- 

oats,  5$* 
Red  root  rot,  tobacco,  273* 
Red  rot,  sugar  cane,  28G. 
Red  stripe,  sugar  cane,  286. 


Red  top;  powdery  mildew,  7^' 

stem  rust,  7D» 
Reed  grass,  Epichloe  typhina,  79* 
Rhabuospora  rhoina,  apple,  137' 
Rheosporangiurn  aphanidermatus,  beet, 
254. 

radish,  24L 
Rhizoctonia,  aster,  299* 


beet,  253 


254' 


carrot, 
celery,  259. 
cotton,  2ol. 
crocorum,  alfalfa,  70' 

potato,  204. 
eggplant,  2b\). 

fig,  177- 

geranium,  5^* 

kale,  240. 

onion,  235 • 

pea,  267. 

solani,  potato,  3^9' 

sp..  cassava,  255* 

or. t ton,  2o2 » 

cowpea ,  74* 

cucumber,  248. 

geranium,  ^00. 

ginseng,  2G0. 

lettuce,  2o2. 

peanut,  2o9« 

tobacco,  273, 

tomato,  ?19. 

watermelon,  2^2. 
spc  ,  alfalfa,  ^0. 

bean,  230. 

lirna  bean,  265 - 
strawberry,  l66. 
tomato,  214. 
wheat,  37* 
Rhizopus  nigricans,  beet,  2^4* 

strawberry,  lo^* 

sv/eet  potato,    224,    22^. 
potato,    204. 
sp. ,   pear,    141» 

tomato,   220. 
spp.,   peach,    154* 
Rhubarb,    anthracnose,    270. 
bacterial  cro\m   rot,    271. 
leaf   spot,    .aternaria,    270. 

Ascochyta,    270. 

Phyllosticta,  270. 
Rhynchosporium  graminicola,  wheat,  37- 
secalis,  barley,  49* 

rye,  42. 
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Rhytisma  acerinum,  maple,  293* 

punctatum,  maple.  292* 

salicinum,  willow,  298. 
Ribes  sp. ,  pinon  blister  rust,  295' 
Rice,  black  speck,  &] . 

blast,  bo. 

green  smut,  67. 

smut,  GG» 

straight  head,  GG. 
Rind  disease,  sugar  cane,  287. 
Ring  rot,  sugar  cane,  280. 
Ring  spot,  cabbage,  239. 
Ripe  rot,  cranberry,  171. 

grape,  163, 
Root  knot,  alfalfa,  71. 

bean,  231, 

beet,  253. 

begonia,  299. 

cabbace,  238. 

cantaloupe,  245. 

carnation,  299. 

carrot,  254. 

celery,  259. 

clematis,  300. 

cotton,  276,  279,  329. 

cowpea,  74* 

cucumber,  248. 

eggplant,  2G0. 

lettuce,  2G4. 

lima  bean,  2G5. 

okra,  2G5. 

onion,  235. 

pea,  2G9. 

peach,  I55. 

pepper,  270. 

potato,  200. 

sugar  cane,  28G. 

sweet  potato,  225. 

tobacco,  273. 

tomato,  220. 

turnip,  242. 

violet,  305. 

watermelon,  2^2. 
Root  rjts,  apple,  138, 

Armillaria,  apple,  137 . 
cherry,  lGO. 
peach,  135. 

bacterial,  corn,  65. 
horseradish,  240. 

bean,  326,  327. 

brown  checked,  oak,  294, 

cabbage,  240. 

clover,  73. 


71- 


281 


D> 


305. 


Clitocybe,  an pie,  137 

cherry,  loO. 

peach,    155* 
Fusarium,    alfalfa, 

corn,  GO,  317* 

lima  bean,  2b5» 

pea,  267. 

sweet  clover,  74* 

sweet  pea,  3^4: 
Gibber ella,  corn,  Go. 
K!arasmius,  sugar  cane, 
Qzonium,  alfalfa,  fl* 

apple,  137. 

bean,  231« 

castor  bean, 

cotton,  280. 

cowpea,  74* 

elm,  2§0. 

grape,  lG3« 

hollyhock,  301. 

mulberry,  172. 

okra,  265* 

peanut,  2G9* 

privet,  ~5'd2» 

sweet  potato,  22^. 

umbrella  tree,  298. 
Phoma,  celery,  259 • 
Phytophthora,  cassava,  2Ffy 
pine,  297. 
Pythium,  pea,  267* 
Rhizoctonia,  alfalfa, 

cassava,  2^5 ♦ 

lima  bean,  2G^. 
pea,  2G7. 
wheat,  37* 
Sclerotinia,  alfalfa, 

clover,  73 • 
Sclerotium,  peanut,  269* 
pepper,  2G9* 
violet,  3^5' 
shoestring,  oak,  294* 
Thielavia,  horseradish,  240 

sweet  pea,  3^4* 
white,  oak,  294. 
Xylaria,  apple,  137* 
Rose,  anthracnose,  3^3* 
black  spot,  303* 
bud  rot,  303. 
cane  blight,  3^3* 
canker,  3^4' 
crown  gall,  3^3' 
frost  blister,  303* 
leaf  spot,  3^3* 
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70, 


3tf 


powdery  mildew,  302. 
rusts,  303* 
winter  injury,  3^3* 
Rosellinia  sp.,  coffee,  3^5* 
Rosette,  apple,  130. 
lettuce,  262. 
pea oh,  I52. 
pecan,  179. 
Rots,  bacterial,  lfttuce,  2G4. 

tomato,  221. 
bacterial  soft,  cantaloupe,  245. 

carrot,  254. 

cucumber,  2^8. 

tomato,  221. 

turnip,  24I. 
black  mold,  peach,  154. 
Botrytis,  iris,  301. 
Diplodia,  tomato,  220. 
gray  mold,  cantaloupe,  244. 

lettuce,  26l. 

strawberry,  164* 
Phoma,  tomato,  217. 
Phytophthora,  apple,  135* 

pear,  142. 
Rhizopus,  peach,  154* 

strawberry,  l£>5» 

tomato,  220. 
Rhizopus  soft,  pear,  141. 

sweet  potato,  224,  225* 
Sclerctium,  carrot,  254. 

taro,  272.  • 
slimy  soft,  cabbage,  238. 

lettuce,  263* 
soft,  carrot,  255, 
soft  heartwood,  oak,  294. 
Rust,  alfalfa,  71. 
apple,  103. 
ash,  288- 
asparagus,  2^2. 
bean,  228. 
Bermuda  grass,  77* 
blue  joint  grass,  77* 
buckthorn,  288. 
carnation,  299« 
celery,  2^9« 
chrysanthemum,  300* 
clover,  72« 
corn,  64. 
cotton,  276. 
cowpea,  74* 
currant,  170. 
dandelion,  3^5 • 
elder,  290. 


fig,  17 

f3axr  oc 

geranium,  3^* 

golden  rod,  301. 

gooseberry,  171* 

hawthorn,  290. 

horse  bean,  260* 

juniper,  291. 

Lactuca  pulchella,  3^5' 

lima  bean,  264* 

mountain  ash,  288. 

nettle,  306. 

oak,  294. 

onion,  235* 

panic  grass,  79* 

pea,  268. 

peach,  155* 

pine,  29b. 

plum,  158. 

poplar,  297* 

quince,  144* 

raspberry,  l68. 

rose,  3^5* 

salt  grass,  00. 

Scotch  pine,  297* 

snapdragon,  "04* 

sorghum,  69 • 

spinach,  272. 

sumac,  29b. 

sunflower,  5^4* 

tobacco,  273' 

violet,  30^. 

willow,  298. 
Rutabaga,  black  rot,  241. 

leaf  spot,  241. 

powdery  mildew,    24L 
Rye,    anthracnose,    40, 

bacterial   disease,    /\2. 

broken   stem,    £?• 

Epiconcum  sphaerosporium,  A2. 

ergot,  41* 

head  smut,  4-*-' 

Helminthosnorium  sp.f  ££• 

powdery  mildew,  /\1. 

Rhynnhosporium  blight,    /\2. 

rust,    leaf,    38,    Jll. 
stem,    37,    ?11. 

scab,    39,    311. 

Septoria,    4^* 

stem  smut,    4^-* 

sterility,    4^' 
Rye  grass,    stem    rust,    80. 

stripe   rust,    l>0» 


357 


Salsify,  white  rust,  27I. 
Salt  grass,  rust.  80. 
Salvia,  Cladosporium  aphidis,  3^4* 
Sap  rot,  box  elder,  280. 
catalpa,  289. 
cherry,  l6l. 
Scab,  almond,  l6l. 
apple,  84,  332. 
apricot,  l6l, 
avocado,  178. 
barley,  48,  314' 
beet,  253* 
brome  grass,  77* 
citrus,  172. 
cucumber,  247* 
oats,  57* 

orchard  grass,  77* 
peach,  150. 
pear,  140. 
pecan,  178. 
plum,  158. 
potato,  192. 
radish,  241. 
rye,  39.  311 . 
timothy,  75* 
wheat,  21,  309. 
wheat  grass,  80. 
Scaly  bark,  citrus,  175* 
Schizophyllum  commune,  apple,  137 • 

cherry,  l6l, 
Sclerospora  graminicola,  bristly 

foxtail  grass,  78 < 
Sclerotinia  cinerea,  apricot,  l6l» 

cherry,  l6o. 

peach,  1M,  33O. 

plum,  150. 
cranberry,  171. 
fructigena,  juneberry,  291. 
fuckeliana,  tulip,  3^4* 
libertiana,  bean,  231. 

cabbage,  239, 

carrot,  254* 

celery,  257. 

clover,  73. 

cucumber,  247* 

lettuce,  26l. 

onion,  235- 

watermelon,  2^1 . 
sp.,  apple,  120, 

catalpa,  289. 

pear,  142. 


quince,  144" 

radish,-  241. 

sunflower,  3^4' 
trifoliorum,  alfalfa,  70. 

clover,  73« 
Sclerotium  bataticola,  sweet  potato, 

226. 
rolfsii,  bean,  231. 

beet,  253. 

cabbage,  239* 

cantaloupe,  243  • 

carrot,  254» 

eggplant,  2&0. 

peanut,  269. 

pepper,  269 • 

potato,  204. 

sugar  cane,  286« 

sweet  potato,  225. 

taro,   272. 

tomato,   220. 

violet,   305» 

watermelon,  252. 
sp.,  maple,  293* 

rice,  67* 
Scolecotrichum  grarainis,  blue  grass, 

76. 
squirrel  tail  grass,  80. 
timothy,  75* 
Scurf,  potato,  190. 

sweet  potato,  223' 
Septobasidium  pedicillatum,  apple, 

136. 
Septoria  bataticola, sweet  potato,  22^. 
chrysanthemella,  chrysanthemum, 300, 
curvata,  black  locust,  291. 
graminum,  squirrel  tail  grass,  80. 

wheat  grass,  8o» 
hydrangeae,  hydrangea,  301* 
irregularis,  sumac,  298. 
lycopersici,  tomato,  20^,  3^3* 
petroselini,  apii,  celery,  2^5 r 
pisi,  pea,  268. 
rubi,  blackberry,  l69» 

raspberry,  l68. 
rye,  42. 
sp.,  barley,  5°* 

blue  grass,    76' 

oats,    58- 
spp.,    wheat,    34' 
wild  rye,   8l. 
Sequoia,    Botrytis   djuglasii,    297 • 

Cerc^spora   sequoiae,    297 • 
Sheath   rot,    sugar  cane,    28b. 
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Shepherd's  purse,    white   rust,    30&* 
Shot  hole,    cherry,    l6l. 

oak,    2§4. 
Silver  leaf  disease,    apple,    136. 
Silver   leaf,    cherry,    l6i, 

plum,    158. 
Silver   top,    blue   grass,    76. 
Slime  mold,    strawberry,    lb6» 
Small   fruits,    l62. 
Smudge,    onion,    234. 
Smut,    bristly  foxtail  grass,    78. 

corn,    59,    317. 

crab  grass,    ^Q. 

European  millet,  lb. 

Italian  millet,  7"* 

oats,  r)0. 

onion,  232. 

porcupine  grass,  79* 

rice,  66. 

sugar  cane,  287. 

wheat  grass,  86. 

wild  rye,  8l. 
Snapdragon,  anthracnose,  3^4* 

rust,  304- 
Soil  rot,  potato,  204- 

sweet  potato,  223. 

tomato,  219. 
Sooty  blotch,  apple,  122. 

pear,  142. 
Sooty  mold,  chrysanthemum,  300' 
Sooty  spot,  clover,  73- 
Sore  shin,  cotton,  2o2. 
Sorghum,  bacterial  blight,  69. 

covered  kernel  smut,  68. 

head  smut,  69. 

loose  kernel  smut,  68. 

rust,  69. 
Southern  blight,  bean,  23I. 

cantaloupe,  243 ♦ 

eggplant,  260. 

potato,  204« 

sweet  potato,  225. 

watermelon,  252. 
Soy  bean,  bacterial  blight,  75. 

leaf  spot,  75* 

stem  rot,  75* 

streak,  75' 
Spegazzinia  ornata,  magnolia,  291. 
Sphacelotheca  cruenta,  sorghum,  68. 

reiliana,  corn,  65* 
sorghum,  69. 

sorghi,  sorghum,  68. 


Sphaero'ioraa  fimbria  turn,  sweet  potato, 

222,  325. 
Sphaeropsis  conglobate,  birch,  288. 
Sphaerotheca  humuli,  blackberry,  170. 
geranium,  300* 
phlox,  502* 
strawberry,  165* 
humuli  fuliginea,  dandelion,  305. 
mors-uvae,  gooseberry,  171* 
pannosa,  peach,  154' 

rose,  302» 
sp. ,  honey  locust,  29L 
raspberry,  l68. 
Spinach,  anthracnose,  272. 
black  mold,  272. 
blight,  27-I. 
damping  off,  272. 
downy  mildew,  27I- 
frost  injury,  272, 
leaf  soot,  272. 
rust,  272. 
Spindling  sprout,  potato,  204« 
Split  pit,  peach,  155* 
Spongospora  subterranea,  potato,  204- 
Sporonema  oxycocci,  cranberry,  171- 
Sporotrichum  sp.,  blue  grass,  76. 
Spot  blotch,  barley,  49* 
Spot,  butternut,  288. 
Spotting,  pepper,  27O. 
Spray  injury,  apple,  134* 
peach,  155* 
potato,  205 ► 
Spring  frost  injury,  apple,  133* 
Spur  blight,  blackberry,  1"0. 

raspberry,  167. 
Squash,  -downy  mildew,  240. 
mosaic,  248. 
wilt,  bacterial,  24O. 
Pusarium,  240, 
Squirrel  tail  grass,  leafspot,  Scole- 
cotrichun,  00. 
Septoria,  CO. 
rust,  leaf,  80. 
stem,  80. 
Stalk  rot,  Fusarium,  corn,  bO. 

Gibberella,  corn,  60. 
Stem  disease,  Diplodina,  alfalfa,  71. 

Phoma,  alfalfa,  71. 
Stem  end  rot,  Diplodia,  citrus,  175. 
watermelon,  25O. 
Fhomopsis,  citrus,  173« 
watermelon,  2^2» 
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Stem  rot,  Armillaria,  potato,  204» 
Botrytis,  carnation,  299* 
Corticium,  carnation,  299* 

potato,  1^0. 
Fusarium,  asparagus,  2^3«' 
bean,  230. 
sweet  pea,  3^4* 
sweet  potato,  222,  32-5* 
Mycbsphaerella,  watermelon,  2^1 
peanut,  269 • 
Pythium,  corn,  66. 
Rhizoctonia,  bean,  230. 
lettuce,  2G2, 
watermelon,  2S2. 
Scie.rotinia.,  cucumber,  :247» 

watermelon,  2^1. 
Solerotium,  beet,  253, 
soy  bean,  75* 
Stem  rust,  barley,  dfo,   314" 
brome  grass,  77, 
fescue  grass,  jQ. 
oats,  54,  315. 
orchard  grass,  77* 
red  top,  7^« 
rye,  37,  31J. 
rye  grass,  00. 
squirrel  tail  grass,  8(3» 
timothy,  75* 
wheat,  15,  309-  = 
wheat  grass,  Ol. 
wild  oats,  8l. 
wild  rye,  8l. 
Stem  smut,  rye,  Ql* 
Stem  spot,  alfalfa,  71.  •  •■ 
Stereum  purpureurn,  cherry,  161. 

versicolor, catalpa,  289 » 
Sterility,  oats,  58 • 

rye,  42. 
Stone  fruits,  144* 
Storage  rot,  apple,  136.-  ' 
Botrytis,  carrot,  255, 
Penicillium,  carrot,  2^5* 
sweet  potato,  226,  325* 
Storage  scald,  apple,-  I32, 
Straight  head,  rice,  66, 
Strawberry,  crown  rot,  l66.  ' 
drought  injury,  l66. 
frost  injury,  l66. 
fruit  rot,  l66. 
leaf  blight,  l66. 
leaf  blotch,  166. 
leaf  spot,  164. 
nematode,  165. 


powdery  mildew,  l6p;« 

rot,  gray  mold,  l64» 
Rhizopus,  165* 

slimo  mold,  l66» 

winter  injury,  l66. 
Streak,  bean,  232. 

clover,  73* 

cowpea,  74* 

potato,  205- 

soy  bean,  75« 

sweet  pea,  3°4* 

tomato,  221. 
Stripe  barley,  45*  3^3  • 

wheat,  37* 
Stripe  rust,  barley,  ^0> 

canary  grass,  78- 

rye  grass,    80. 

wheat,    21 4 
Stunt,    celery,    2^8. 
Sub-tropical  fruits,    I72. 
Sugar  beet   (see  beet),    253* 
Sugar  beet  nematode,    beet,    2^4- 
Sugar  cane,    leaf  spot,    Cercospora,287 
Helminthosporium,    287* 
leptosphaeria,    286. 

mosaic,  283. 

pineapple  disease,  286. 

red  rot,  286. 

red  stripe,  286. 

rind  disease,  287* 

ring  rot,  286. 

root  knot,  286. 

root  rot,  285* 

sheath  rot,  286. 

smut,  287* 

summary  of  survey,  283* 

wrinkled  top,  287. 
Sumac,  canker,  298, 

leaf  spot,  Fhyllosticta,  298. 
Septoria,  298. 

rust,  298. 
Summary  of  sugar  cane  survey,  283. 
Summary  of  cereal  survey,  4»  5* 
Summer  blight,  tomato,  220. 
Sunflower,  downy  mildew,  304* 

powdery  mildew,  3^4* 

rust,  3°4< 

wilt,  304. 
Sun  scald,  apple,  133 ■ 

gooseberry,  171  • 

horse  bean,  26l. 

pepper,  270. 

potato,  205* 
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raso'.-erry,    3.68* 

toma  bo |    22 J. 
Sweet,  oiuwer,    Ascoohyta  eaulicola,   74* 

leaf  spot,   74. 

root  rot,    74* 
Sweet  pea,    mosaic,    3^4' 

pod   rot,    3^4* 

powdery  mildew,  304. 

roDt  rot,  FusariuK,  304. 
Thielavia,  304. 

stem  rot,  304* 

streaky  304. 
Sweet  potato,  blank  rot,  222,  325. 

charcoal  rot,  226. 

curly  leaf,  226. 

dry  rot,  224. 

foot  rot,  222,  325. 

leaf  spot,  Phyllosticta,  225. 
Septoria,  225. 

Java  black  rot,  22^* 

mosaic,  226. 

pox,  325. 

root  knot,  225. 

root  rot,  225. 

rot,    Ruiz  opus   soft,    224,    22<> 

scurf,    223. 

soil   rot,    223. 

southern  blight,    22^. 

stem  rot,    325* 

Fusariuro,    222. 

storage    rot,    22b,    325. 

white   rust,    224. 
Swiss  chord,    leaf  spot,    272. 
Sycamore,   anthracnose,    290. 
Syringa,    Phoma   landeghemiae,    3^4' 


Take-all,   wheat,    14* 
Taphrina,   plum,   15B. 

coeruleseens,    oak,    294* 
Tapioca    (see  Cassava),    255. 
Taro,    core  rot,    272. 

Phythophthora  colocasiae,    272. 

rot,    272. 
Tar  spot,    maple,    293. 

willow,   298. 
Texas   root   rot   (see  also  Ozonium 

omnivorum),    umbrella  tree,    298. 
Thelephora  pedicillata,    apple,    136. 
Thielavia  basicola,    horseradish,    24O. 

sweet  pea,    304. 

tobacco,   273, 


Thielair^opsis  paradoxa,    pineapple, 
3 ',  6  - 


s>!^a.'  cane. 
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Tilletia  horrida,  rice,  66. 

iaevis,  wheat,  2,  3^9* 

tritici,  wheat,  2,  309* 
Timothy^,  blade  blight,  76 • 

ergot,  75. 

leaf  blight,  73. 

leaf  smut,  75. 

powdery  mildew,  75* 

scab,  75. 

stem  rust,  75* 
Tip  burr,  caobage,  240. 

can t; •  loupe ,  24^ « 

lettuce,  262. 

onion,  235* 

potato,  200,  321. 

tomato,  221. 
Tobacco,  angular  leaf  spot,  273. 

blank  root  rot,  275. 

damping  off,  273* 

Fusarium  wilt,  273* 

hollow  stalk,  273. 

leaf  spot,  273. 

mosaic,  273* 

Qrobenehe  ludoviciana,  273, 

potash  hanger,  273- 

red  root  rot,  273* 

root  knot,  273* 

rust,  273. 

wild  fire,  273, 
Tomato,  anthracnose,  220. 

blossom  end  ret,  21b. 

brown  ring   spot,    220. 

buckeye    rot,    217» 

catface,    221, 

collar   rot,    219- 

damping   off,    220. 

early  blight,    210,    ?23* 

failure   to   set,    221. 

Grand  Rapids  disease,   220- 

grov:th  cracks,    221. 

late  blight,   212, 

leaf  mold,    219 . 

leaf   spot,   205,    323. 

lightning   injury,    221. 

racrosporium  solani,    219 • 

mosaic,    211. 

nailhead  spot,  210. 

oedema,  221- 

rain  injury,  221» 

Rhizootonia,  219 • 
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root  knot,   220. 

rot,    bacterial,    221. 
Diplodia,    220. 
PhOBia,    217. 
Rhizopus,   220. 

Sclerotiura  blight,    220. 

soil   rot,    219. 

streak,    221. 

summer  blight,  220. 

sun  scald,  220. 

tip  burn,  221. 

white  spot,  220. 

wilt,  bacterial,  215,  323. 
Pusarium,  207,  323. 
Phytophthora,  221. 

winter  blight,  220. 

yellow  blight,  214,  323. 

yellowing,  220. 
Tuber  rot,  Armillaria,  potato,  204. 

Pusarium,  potato,  199. 
Tulip,  blight,  304. 

leaf  spot,  304. 

white  rot,  3^4* 

white  spot,  304* 
Tulip  tree,  leaf  spots,  298. 
Turnip,  black  rot,  241. 

Cercosporella  albo-maculans,  242 

club  root,  241. 

downy  mildew,  241. 

leaf  spot,  Alternaria,  242. 
Ceroospora,  242, 
Macrosporiuin,  2^2. 

powdery  mildew,  24I. 

root  knot,  242. 

soft  rot,  241. 

white  rust,  241. 
Twig  blight,  Austrian  pine,  297. 

oak,  294. 

poplar,  297. 
Tylenchus,  dipsaoi,  clover,  72. 
strawberry,  165. 

tritioi,  wheat,  27. 
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Umbrella  tree,  Texas  root  rot,  298. 
Uncinula  aceris,  maple,  293, 

necator,  Ampelopsis. sp. ,  299* 

grape,  1G3. 
salicis,  poplar,  297. 
willow,  298, 
Undetermined  disease,  aster,  299. 
cabbage,  239, 


TJrocystis  cepulae,  onion,  232. 

occulta,  rye,  4^» 

tritlci,  v;heat,  13* 
Uromyees  appendiculatus,  bean,  22o. 
lima  bean,  264* 

earyophyllinus,  carnation,  299. 

fallens,  clover,  72, 

geranii,  geranium,  300* 

medicaginis,  alfalfa,  71. 

pisi,  pea,  268. 

sp.,  cowpea,  74 • 
horsebean,  2o0. 

spp,,  clover,  72, 

trifolii,  clover,  72» 
Ustilaginoidea  virens,  rice,  67* 
Ustilago  avenae,  oats,  ^0,   ~$WS* 

crameri,  Italian  millet,  7^» 

horde i,  barley,  /\2,   3*3  ♦ 

hypodytes,  porcupine  grass,  79. 

levin,  oats,  *)0,   315* 

macrospora,    wheat  grass,   oO. 

ncglec'ta,    bristly  foxtail  grass, 78. 

nuda,   barley,   44 »   33-3* 

panici-miliacei,    European  millet, 76. 

rabenhorstiana,    crab  grass,    78. 

sacchari,    sugar  cane,    287* 

sp.,    rye,   4?" 

striaeiorrnis,    timothy,    75* 
wild   rye,    8l» 

tritici,    wheat,    10,   3^9- 

zeae,    corn,    59»    3^7* 


Valsa   abietis,    larch,    29I. 

leucostoma,    peach,    155* 
plum,    158. 

leucostoma   cincta,   cherry,    lbl. 
Velvet  bean,    leaf   spot,    75. 
Venturia    inaequalis,    apple,   84,    332. 

pyrina,    pear,    140* 
Verbena,    powdery  mildew,    ~$0** 
Vermicular ia   circinans,    onion,    234, 
Verticillium  albo-atrum,    okra,    265. 
potato,    190« 

sp.,    eggplant,    2^0. 
Vetch,    blight,    74. 

downy  mildew,    74* 
Violet,    leaf  spot,    ?0^ 

root  knot,    3^* 

root  rot,    30^' 

rust,    3^> 
Violet  root  rot,    alfalfa,    70. 
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potato,  20A* 
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Walnut,  bacterial  blight,  I79. 

crown  gall,  I79. 

leaf  spot,  298. 
Wart,  potato,  194* 
Water  core,  apple,  131* 
Water  injury,  aoricot,  l6l. 

peach,  155. 
Watermelon,  anthracnose,  248. 

blossoin  end  rot,  2^1. 

leaf  rot,  251. 

leaf  spot,  251. 

root  knot,  2^2. 

southern  blight,  252. 

stern  end  rot,  2^2. 
Diplodia,  250. 

stem  rot,  Mycosphaerella,  2^1. 
Rhizoctonia,  2^2. 
Sclerotinia,  2^1. 

wilt,  bacterial,  251. 
Fusarium,  2^1 » 
Watery  soft  rot,  bean.  231. 

carrot,  2^A. 

cucumber,  247. 

lettuce,  2b  1 . 

onion,  235. 
Wet  weather  injury,  cotton,  282. 
Wheat,  Alternaria  sp.,  37* 

anthracnose,  33* 

basal  glume  rot,  3&» 

black  chaff,  32. 

bunt,  2,  309. 

Cladosporium  sp.,  37* 

ergot,  35. 

flag  smut,  13» 

foot  rot,  14» 

frost  injury,  37* 

glume  blotch,  34* 

Helminthosporium  blight,  3&* 

leaf  spot,  34* 

loose  smut,  10,  309* 

losses  from  loose  smut,  12. 

nematode,  27. 

powdery  mildew,    35* 

Rhynohosporium  grarninicola,    37' 

Rhizoctonia   root  rot,    37' 

rust,    leaf,    19,    309. 
stem,    15,    3^9* 
stripe,    21. 

scab,  21,  309. 


stripe,  37. 

summary  of  survey,  4>  5* 
take-all,  14* 
white  spot,  37' 
Wheat  grass,  anthracnose,  80- 
black  leaf  spot,  80. 
ergot,  80. 
leaf  spot,  80. 
powdery  mildew,  80. 
rust,  leaf,  80. 

stem,  8l. 
scab,  80. 
smut,  80. 
White  heart  rot,  oak,  294. 
White  leaf  spot,  alfalfa,  71. 
White  rot,  grape,  l£>3» 

tulip,  304* 
White  rust,  horseradish,  24O. 
mustard,  240. 
radish,  241. 
salsify,  271. 
shepherd Ts  purse,  3^6  • 
sweet  potato,  224* 
turnip,  241. 
White  spot,  tomato,  220. 
tulip,  304* 
wheat,  37* 
Wild  fire,  tobacco,  273. 
Wild  oats,  powdery  mildew,  8l. 

stem  rust,  8l. 
Wild  rye,  Epichloe  typhina,  8l. 
ergot,  8l. 
leaf  spot,  Phyllachora,  8l. 

Septoria,  8l. 
powdery  mildew,  8l. 
rust,  leaf,  8l. 

stern,  8l. 
smut,  Ol. 
Willow,  leaf  rust,  298. 
powdery  mildew,  298. 
rust,  298. 
tar  spot,  298. 
wood  rot,  298. 
Wilt,  bacterial,  cantaloupe,  242. 
corn,  &3« 
cucumber,  24^' 
eggplant,  259. 
pepper,  269* 
potato,  190. 
squash,  248. 
tomato,  215,  323. 
watermelon,  2^1. 
catalpa,  289. 
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cotton,  276. 
eggplant,  2&0. 
Fusarium,  aster,  299* 

banana,  178. 

cantaloupe,  243' 

cotton,  277,  329. 

cowpea,  74' 

cucumber,  2a8« 

eggplant,  2b0. 

flax,  67. 

lettuce,  263, 

irustard,  241. 

pepper,  270. 

potato.  109,  319. 

p qua 3b,  248, 

tobacco,  273* 

tomato,  207,  323. 

watermelon,  2^1, 
Lasiodiplodia,  plum,  158. 
peanut,  269. 

Phytophthora,  tomato,  221* 
Sclerotinia,  sunflower,  3^4* 
Sclerotixm,  cabbage,  239. 
Verticillium,  eggplant,  260'. 

potato,    190. 

ckra,    2G5. 
Winter  blight,    tomato,    220. 
Winter    injury,    apple,    133. 
Austrian  pine,    297* 
cherry,   lol. 


maple,   292. 
pfcach,   l^^* 

p^ar,    143" 

plum,    1^9' 

privet,    J,02* 

rose  r   3Q34 

strawberry,   166. 
Witches  broom,    cherry,    l6o.    '■ 
Wither   tip,    citrus,   174* 
Wood  rot,   willow,   298. 
Wrinkled  top,    sugar  cane,    287 ■ 


Xylaria  sp. ,   apple,    137* 


Yellow  blight,    tomato,    214,   323. 
Yellowing,    alfalfa,    fl. 

tomato,    220.   " 
Yellow  leaf  blotch/  alfalfa,  '69. 
Yellows,    aster,   299. 

cabbage,   236. 

celery,    2^8. 

kale,    240. 

peach,    152 . 

plum,    159 • 

raspberry,    167* ' 
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48  Read  "Gibberelln,  snubinetii"  instead  of  "Gibberella  saubinettii"  . 

57  Read  "Gibberella  saubinetii"  instead  of  "Gibberella  saubinettii". 

69  Alfalfa,  read  "Medica^o  sativa"  instead  of  "Medicaco  sativaw . 
171  Cranberry,  read  "Exobasidium  vaccinii"  instead  of  "Exobasi.si_ura  vaccinii"  ■ 
189  Read  "Fusarium  oxysporum"  instead  of  "Fusarium  oxysporium"  . 
204  Read  "Cystospora  batata"  instead  of  "Cyptospora  bntata" . 
222  Read  "Fusarium  batatatis"  instead  of  Fusarium  batatis" ■ 

240  Horseradish,  read  "Alternaria  brassicae"  instead  ofAlternaira  brassicae" . 
297  Sequoia,  read  "Botrytis  doufilasii"  instead  of  "Botrytis  dou^lassi" . 
300  Evonyraus,  read  "Exosporium  concentricun"  instead  ofExosporium  concentrichurr" 
305  Read  "Lac  tuff  a  pulchella"  instead  of  "Lactuca  pulchelia" . 
325  Read  "Fusarium  batatatis"  instead  of  Fusarium  batatis" . 
329  Read  "Colletotrichum  gossypii"  instead  of  "Colletotrichum  gossypsii" - 
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